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Improved Eighteen-inch Engine Lathe. 





: accompanying illustration is of an 
18-inch engine lathe possessing some special 
and noteworthy features. ; 

Under the live spindle, and parallel with 
it, is a shaft on which are placed all the 
change gears for screw-cutting. These 
gears are of steel and are all keyed to the 
shaft which runs in substantial bearings. 
Changes for the different pitches in screw- 
cutting are made by simply changing the 
position of the lever seen in front of the 
head-stock, the entire range of screws from 
9 to 82 per inch, including 114, being cut 
without the removal or change of a gear 
wheel. 

The same train of gears drives the feed 
rod, which thus gives feeds from 4 to 80 
per inch; any rate being instantly available 
by the movement of thelever. The change 
gears are, Of course, entirely out of the 
way, they remain clean and in good order, 
and cannot 
be lost. 

The cross- 
feed screw is 
so arranged 
that it cuts 
spirals which 
are equal in 
pitch to the 
screws cut 
with the lev- 
er in corres- 
ponding po- 
sition; thus 
scrolls for 
chucks, or 
for other 
purposes, or 
new jaws for 
scroll chucks 
can be readi- 
ly made. 

There is 
also on this 
lathe a de- 
vice by 
which the 
tool is with- 





All the feed mechanism is thrown out of 
action by slipping the gear on the end of 
spindle outwards. 

The cone pulley has five steps for a 2} 
belt, the largest step being 12 inches diam- 
eter. Lathe is geared in ratio of 12 to 1. 
Front bearing is 3x44 inches, back bearing 
2,*;x34 inches. Spindle is of steel, has its 
bearings finished by grinding, and has a 
hole through it 1,5, inches diameter. 

Carriage has a long bearing upon the bed, 
is gibbed to it, and is provided with a lock 
for use in facing cuts. 

A plain or compound rest is furnished as 
may be preferred, and both are fitted with 
taper gibs. Racks are of steel, are in one 
piece, and fitted into a recess so that they 
cannot become loose. Foot-stock is fitted 
with steel scale for set-over, and this is 
arranged to show plainly from above, 
where it may bereadily seen. With a 6 foot 


bed the lathe takes 3 feet 2 inches between 
centers, and weighs 2,200 pounds. It is 


in dotted outline in Fig. 18 (page 2) and other 
subsequent figures, and drawn midway be- 
tween the outer and inner circumferences 
of a symmetrical ring (cd and c'd’ being 
projections of this line) the mdddle circle, to 
distinguish it from the outer and inner cir- 
cumferences of the ring; and let us also 
use the following notation : 

A = area of the cross-section of the ring. 

R = radius of the inner circumference. 

ry = radius of the cross-section or, more 
generally, the half-difference between the 
radii of the outer and inner circumferences. 

~ = ratio of the diameter to circumference 
of acircle = 3.1416. 

It can be proved analytically that the 
content of a ring, Fig. 18, having a circu- 
lar cross-section is equal to the area of its 
cross-section multiplied by the circumfer- 
ence of the middle circle. I omit the dem- 
onstration, which involves the use of the 
calculus, as I wish to economize space. 
Such a demonstration, however, would 








QApTR+4A rr), QATR+12A 477), 
(2 Az R), 

from which it is at once seen that the series 

is au arithmetical progression; that (2 A 7 

R+2A77) is an arithmetical mean be- 

tween the first and third terms, and that the 

common difference is 2 A = r. 

This being true of the first members of 
the equations, it is true also of the second 
members. Hence, (, 0’, C’ constitute an 
arithmetical progression, having the com- 
mon difference A =. 

That is to say, the content of any given 
ring whose cross section, as referred to the 
middle circle, is symmetrical, is an arithmet- 
ical mean between the contents of two 
other rings having each the same cross- 
section as the given ring has, one of them 
having an znner diameter equal to that of 
the middle circle of the given ring, the 
other having an outer diameter equal to 
that of the middle circle of the given ring. 

The rule usually given for computing the 
content of a 
circular ring 
having a cir- 
cular cross- 
section is as 
follows: 

Rule XLL— 
Multiply the 
area of the 
cross -section 





by the cir- 





cum ference 
of the middle 
circle; the re 

sult will be 
the content 








drawn 4 inch 
very quickly 
and inde- 
pendently of the cross feed screw. This de- 
vice is connected with a carriage reverse 


mechanism, by which the carriage is auto- . 


matically reversed by the act of withdraw- 
ing the tool, and cuts can be set independ- 
ently by the cross feed; which is graduated 
for that purpose. 

This not only enables the tool to be 
quickly withdrawn at the end of a cut in 
chasing screws, but it can also be used when 
turning a number of duplicate pleces, 
vyhere the tool must be withdrawn at the 
end of the cut; as it enables the workman 

instantly restore it to its former setting 
vithout moving the cross feed screw. 

Neither the screw nor the rod-feed can be 

irown in while the other is in action. 

The cross-feed screw is graduated to read 
in 64ths or .001 inch as may be preferred, 
‘nd the wheel which moves the carriage is 
‘iso graduated to read to 32ds, so that dis- 

snces from shoulder or depths of holes 
nay be readily and accurately indicated 
vithout the use of a rule. 





IMPROVED EIGHTEEN-INCH ENGINE LATHER. 


made by The Lodge & Shipley Machine 
Tool Co., Cincinnati, O. 
—— pe 
Arithmetic of the Serew and of 
metrical Rings—V. 


Sym- 





By LEICESTER ALLEN 

It is now proposed to obtain general rules 
instead of special ones, such as were given in 
former articles. As the disc:ssion will re- 
quire reference to Fig. 18 of my previous 
article, it is here reproduced for more con- 
venient reference. 

I will first discuss the subject algebraic- 
ally to show the basis of the simple arith- 
metical rules that will be given, and to 


avoid repetition, I request that those who - 


may be interested enough to read the present 
article, will carefully re-peruse in this con 
nection the remarks contained in the four 
concluding paragraphs in my previous 
article (1V.), printed in issue of June 21st. 

For convenience, let us call a circle shown 





show the proposition to be true, not only 
for rings of circular cross-section, but for 
circular rings having any cross section what- 
ever symmetrical with the middle circle. 
For a circular ring we may, therefore, 
write, 
2ArTR+H2ATr=C (1) 
in which C = content of a given ring of 
any cross section symmetrical with the mid- 
dle circle. We may also write, 
2ZArR+4Arr = (2) 
in which ( = content of a ring having an 
equal and similar cross-section, but whose 
inner diameter ts equal to that of the middle 
circle, 
- Again we may write, 
2AxcnR=O (3) 
wherein OC’ = content of a ring having an 
equal and similar cross-section, but whose 
outer diameter is equal to that of the middle 
circle. 
Arranging the first members of these 
equations in a series, we have, 


sought. 

I have 
stated that 
this is gen- 
eral for any 
circular ring 
having any 
form of 
cross section 
rectan g ular, 
triangular, 
rhomboidal, 
polygonal, 
circular or 
elliptical, 
provided it be symmetrical with the middle 
circle, and this would be readily inferred 
from the relations expressed in equations 
(1), (2) and (3); because it can easily be seen 
that the middle circle is the arithmetical 
mean of the outer and inner circumferences. 

It is also easily perceived that the part of 
such a ring lying outside of the middle cir- 
cle is greater than that lying within the 
middle circle, and as it has been previously 
shown that an exterior screw thread is equal 
to the outer part of the ring, whose outer 
and inner parts have the same cross-section 
and whose middle circle is equal to the cir 
cumference of the barrel of the screw, and 
that the interspace is equal to the ¢nner 
part of a ring of the same cross section, 
whose middle circle is equal to the circum- 
ference of the screw over all, we may derive 
from these principles general rules for com- 
puting any form of screw thread or bodies 
of helical form which are symmetrical with 
a helical axis, as a coiled spring, a pipe coil, 
etc. 
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Though we are here concerned chiefly 
with screw threads and rings, I will venture 
to give a rule for computing a symmetrical 
solid having ahelical form, as it is so close- 
ly allied to the subject under discussion. 

Rule XII.—To find the content of a hell. 
cal solid body having a cross-section whose 
inner and outer parts are symmetrical with 
the middle helix: 

Multiply together the area of the cross- 
section made in a plane coincident with the 
axis of the helix, the length of the middle 
circle of a ring of the same diameter, and 
the number of turns or winds in the coil. 
The result will be the solid content of the 
helix. 

Example.—Required the content of a 
coiled spring made of } inch square wire, 
the inner diameter of the spring being 2 
inches, the pitch of the coil being ,*, inch, 
and the spring comprising 18 full turns. 

The wire being square, its cross section 
made as required by the rule will not be a 
square, but a rectangle corresponding with 
the inclination of the coil. This rectangle 
can be easily determined. 

In Fig. 23 let the line x 7 represent the 
circumference of the helix. We find it to 
be in our example 6.2832 inches. Also let r 
8 = the pitch of the coil, in the present case 
ys inch. Alsolet m o gs represent a section 
of the wire whose length = the circumfer- 
ence of the helix. Extend m q tow and 
draw w s. Extend s o alsoto n and draw 
m n. Then, as the triangles n 7 8, 4 
s w, and m no are similar, if we let ¢= 
thickness of the wire, or line mm o in the fig- 
ure, ( = circumference of the helix or line 
n rin the figure, and 7? = pitch or line 7s, 
we may first express the length of the line 
nsinterms of Pand (, and then by a sim- 
ple proportion determine the line mm 7 or its 
equal w 8, which latter we will represent 
by v. Thus the line 7s is found to be 


a/ C2 + P3, 
and 
Cif? +l ::t:2, 
whence 


vC=tr/ O4+P, (1) 


and + =! £ oe ti (2) 
In our case ¢ = + inch, C = 2 inches, and P 
= ;; Inch, whence 


25 


_3V *T 256 (3) 
= " ; 

Performing indicated operations, we get 
= 0.2518 ; and this is the thickness of the 
coil measured ona plane coincident with 
the axis of the helix which the rule calls 
for. We can now write for area of cross- 
section : 

+ X 0.2518 = 0.06295 square inch, 
and by the rule : 
0.06295 x (225 x 8.1416) x 18 = 8.00943 
cubic inches, the cubic content of the coil. 

The area of cross section made as required 
by the rule ina helix of round wire would 
be an ellipse. In computing screw threads, 
to which we now return, this point need 
not be considered, because the required sec 
tion is determined beforehand by the shape 
of the screw-cutting tool, and the special 
computation for area of cross section needed 
for the helix may be omitted. 

We have thus approached a general rule 
for the computation of screw thread; of any 
form whatever. 

Rule XIII.—Consider each turn of the 
screw thread as the outer part of a symmet- 
rical ring, whose outer and inner parts each 
have the same cross-section as that of the 
screw thread, and whose middle circle has 
the same diameter as the barrel of the screw. 
Find the content of such a ring by Rule 
XI. To half this content add half the 
difference between the outer and inner parts 
of the ring ; the result will be the content 
of one turn of the thread, and this multi 
plied by the number of turns will give the 
entire content of the screw. 

The computation of different formulas 
expressing the difference between the outer 
and inner parts of circular rings of different 
cross-sections involves the use of the calcu- 
lus. Without going over the entire ground, 
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I will give rules for computing half-differ- 
ences for the outer and inner parts of rings 
corresponding with screw threads met with 
in practice. 

For a circular ring having a circular 
cross-section : 

Rule XTV.—Multiply the difference be- 
tween the outer and inner circumferences 
by the area of the cross section, and divide 
the product by 12. 

For a circular ring having a rectangular 
cross section : 

Rule XV.—Multiply the difference be- 
tween outer and inner circumferences by 
the area, and divide the product by 8. 

For a circular ring whose cross section is 
a rhombus. [Such a ring corresponds with 
a triangular screw thread, that is to say, 
such a thread isthe outer part of a ring 
whose cross section is a rhombus. | 

Rule XVI—Multiply the difference be 
tween the inner and outer circumferences 
by the area of the cross section, and divide 
the product by 12. 

For a ring whose cross section is a 
hexagon : 

Rule XVII.—Multiply the difference be- 
tween the outer and inner circumferences 
by the area, and divide the product by 8. 

Exvample.—Required the total content of 
a V-shaped screw thread, on a screw whose 
barrel is 8 inches diameter, whose diam- 
eter over all is 4inches, whose pitch is 4 inch, 
and length is 3 feet, the bases of threads 
abutting. 

The thread-section made on a plane co- 
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incident with the axis of the screw, is half 
of a rhombus whose sides are each 4 inch 
in length. The area of the section is easily 
found to be 0.2165 by the common rule for 
computing an area of this kind. 

The circumference of the barrel is 3 x 
8.1416 = 9.4248 inches, and 9 4248 « 0 2165 
= 2.04047 cubic inches, which is the con- 
tent of a ring hiving the rhombic cross 
section, and whose middle circle has the 
same diameter as that of the barrel of the 
screw. A single turn of the screw thread 
is equal to the outer part of this ring, and 
this outer part is found by Rule XVI. 

The inner diameter of the ring is 2 minus 
twice the depth of the thread, and the 
diameter over all is 3 plus twice this depth. 
The depth of the thread = 4/ 4” —}" = 
t+ 4/3 = 0.433". Whence 2.134 inches is 
the inner diameter, and 3 866 inches is the 
diameter over all. The difference between 
inner and outer circumferences is equal to 
the difference of these diameters multiplied 
by 3.1416, and the half difference between 
the inner and outer parts may be expressed 
in cubic inches thus: 

1 732 x 8.1416 x 2.165 

| 

Half the content of the ring is 1.02 and 
this + 0.98169 gives the content of one turn 
of the thread = 2.00169 cubic inches, say 
2 cubic inches. As the threads abut, and 
the pitch is 4 inch, there are 72 turns of the 
thread in the screw, and the content of the 
entire thread is 72 x 2 = 144 cubic inches. 


= 0 98169. 
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Rule X VIII.—To find the content of the 
interspace between the turns of a screw 
thread. Consider each turn of the inter- 
space to be the inner part of a symmetrical 
ring, whose inner and outer parts have the 
same cross-section as that of the interspace, 
and whose middle circle has a diameter 
equal to that of the screw over all. Find 
the content of such a ring by Rule XI. 
From half of this content subtract half the 
difference between the inner and outer parts 
of the ring, the result will be the content of 
a single turn of the interspace, which mul- 
tiplied by the number of turns will give 
the entire content. 

With the exception that a subtraction is 
substituted for an addition, this rule and 
operations under it are the same as those 
just given. Further examples for this and 
other forms of threads are not necessary, as 
those who wish more practice can easily 
frame such examples. 

A little ingenuity will enable these rules 
to be applied to screw threads like those 
illustrated in Figs. 17 and 20 in my last 
article, issue of June 2ist. If for the form 
shown in Fig. 20, we make the diagram, 
Fig. 24, letting the line A B represent the 
axis of a screw having 13 inches radius 
from this axis to outside of thread, and 1} 
inches radius from the axis to the base 
of the thread, it with be seen that the diam- 
eter of the barrel is 3} inches, and the pitch 
islinch. Also it will be seen that the part 
ghl of the section is the section of the 
outer half of a circular ring having a cir- 
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Fig. 24 
cular cross section, the diameter of cross- 
section of such ring being 4 inch, and the 
mean diameter of this ring being 4 inches. 
The part of the section cg/mve is less 
than that of a ring of rectangular cross- 
section ¢c zz’ m, the difference being the sum 
of the sectional partsczgand /2z' m; but 
this sum = the sectional part 7/1; whence 
the part cq / my? e = the sectional part 
ce 22’ m minus the sectional part ¢ fik mre. 

The computation is rather tedious unless 
logarithms be used. 
——_—_-@ eo 


Steam Production. 





By W. H. Booru. 





One occasionally comes across some very 
curious ideas in connection with steam rais- 
ing and firing, and it is difficult to under- 
stand how men can justify them. Recently, 
in adiscussion on steam raising, it was stated 
by one speaker that the use of a feed heater 
in the flues, such as is generally looked 
upon as an extension of the heating surface 
of the boiler, and to absorb some of the 
waste heat that would otherwise go to the 
chimney; or as simply to cover the errors of 
the fireman and absorb heat that the fireman 
had manufactured of a variety not capable 
of absorption by the boiler. The only pos- 
sible way of understanding the drift of his 
words was to suppose that in some way or 
other the fireman could fire badly and pro- 
duce heat that would not affect the boiler, 
but could be soaked out of the feed heater. 

Now, a fireman can only make one mis- 
take as regards his work in firing, and this 
one mistake is to turn the furnace products 
over the bridge at a lower temperature 
than he should do, and he can only do this, 
as a rule, by admitting air badly in large 
volumes and needlessly reducing the tem- 
perature of the products of combustion 
passing over the bridge. It is obvious, 
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however, that a fireman’s mistakes once 
made are made finally; there is no correct 
ing them. Every unit of heat that migh: 
be got out of the coal, but is not, is gon: 
forever, and every degree of temperatur. 
lost by dilution of cold air, is lost foreve: 
and cannot be absorbed by the boiler surfac: 
Now, a feed heater cannot absorb heat tha 
has pot been produced, and is also less caps 
ble of absorbing heat when the difference o/ 
temperature between the boiler surfac: 
and the gases is reduced by cold air diluti: 
Further, when the reduced temperature is 
effect of dilution the rapidity of movem« 
of the gases past the feed heater is increas: 
and less time is given for absorption. 

If we take it that the temperature of « 
high pressure boiler is to day 350 degrees | 
follows that no boiler of reasonable size ca, 
reduce its furnace products to this tempera 
ture, for a long time would be required : 
equalize the temperatures, and yet 350 <. 
grees is by no means too low a chimne 
heat. With the flue feed heater, however, ther: 
is introduced a large surface of compare 
tively cold metal to absorb the heat, and 
this represents the compound system i: 
steam raising. It is very little good add 
ing largely to boiler surface, because it { 
not difficult to reduce the gases to 600 de 
grees or 700 degrees in the boiler, and for 
further reduction a colder surface is then 
equally effective in reducing to a lower 
point. 

Usually at present we employ a chimney 
to produce draught—a chimney is simply « 
kind of heat engine and works with flue 
gases at a temperature of about 350 degrees 
to 450 degrees. In a boiler of 1,000 hors: 
power the chimney has a horse-power of 
about 170, this being about the propor 
tion of temperature employed to operate 
it, of the whole furnace temperaturc 
By reducing the waste gases to a stil! 
lower temperature we could save 80 or 
100 horse-power, and a fan to aid the cooler 
chimney would not absorb anything lik: 
the power saved, all which would go t 
show that a stil! further extension of the 
principle of graduation couid be effected by 
using a primary feed heater to attack th 
cooler gases after they have done duty upon 
one feed heater. But quite apart from the 
question of utilizing heat by reducing fur 
nace gases to a minimum there comes in the 
practical consideration of what the mini 
mum should be. Here feed heaters, it is 
well known, suffer from very severe corro 
sion of the lower ends of the water pipes 
About a sixth of the lengths of the pipes 
rapidly decays, because, when fed with 
water at ordinary temperature, the steam 
gas produced in the furnace by the combus 
tion of the hydrogens of the fuel becomes 
condensed on the cold pipes and absorbs 
the sulphur acids from the smoke. A valu 
able feed heater ought not to be fed with 
cold water, and with a fan draught an 
additional heater might be used to take the 
corrosion damages and save the larger and 
more costly heater. 

But, with the high preasuresof to-day, the 
feed pumps should not be allowed to forc« 
water through the first heater, because this 
would be liable to be weak from corrosion 
A separate pump should be used for this 
Unless therefore some suitable non corrosive 


“material were forthcoming for the colder 


pipes in a flue feed heater there is a practica! 
minimum of temperature for these articles 
and indeed as much of the products of a 
furnace have a specific gravity greater than 
air, it is proper that they should not be re 
jected at too low a temperature, whéreb) 
they might fall to earth within too small a 
distance of the chimney, before they had 
been sufficiently dispersed in space to render 
them comparatively inoffensive. There are 
thus two limiting factors to temperature 
reduction, but the reduction of tempera 


ture that should be possible is quite large 


enough to call for the use of mechanically 
induced draught. As a general thing, it 
may be safely said that the two important 
factors in fuel economy are the reduction 
of the temperature of the waste gas to: 


reasonably low point at one end of the 


operation of combustion and their main 
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tenance at a high temperature at the other 
end, which latter consideration, of course, 
involves the suppression as far as possible 
of the large excess of air so usually ad- 
mitted over and above that chemically 
necessary for combustion. In fact, it is to 
seless alr admission that we owe the 
createst losses of efficiency for heating sur- 
faces, in themselves of ample area to abstract 
heat from gases at 2,500 degrees, and re- 
duce them to 700 degrees, would be quite 
incapable of abstracting the same amount 
of heat from gases at only 1,300 degrees, 
even though the weight of the gas were 
doubled for the energy of transmission, 
‘though the plates of the boiler would be 
less, a8 the ead of temperature was less. 
\ little thought expended on this idea would 
prevent any one thinking that a flue feed 
heater could soak out from waste gases the 
heat left in them as a result of the mistakes 
of the fireman. A fireman can only make 
yne mistake, viz., to cause reduction of 
furnace temperature by improper air admis- 
sion, so that it is manifestly absurd to sup- 
pose that such an error could be corrected 
by a feed heater, for a fireman’s mistakes 
affect the heater equally with the boiler, 
and it is because a fireman cannot regain 
what he has once let slip that his work 
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point. There are two ratios of speed be- 
tween the hoisting motor and the load, the 
shaft 7 being shifted endwise to engage the 
gears at either side, as shown in the end 
view of crane. 

In relation to the crane, Mr. Bollinckx 
writes: Unable to find anything in the 
market which seemed to meet all the prac- 
tical points we desired to obtain, and we, 
therefore, designed this crane for our use. 
The following are the points we sought to 
attain : 

Use of Continuous Currents.—(Because «). 
Owing to the regularity of our steam en- 
gine we could preduce light and transmit 
power with one dynamo only, our dynamo 
for light purposes becoming a spare one. 

(Because 4). We can vary the speed of 
our electric driving motors with the great- 
est ease (this point being especially im- 
portant in our foundry, when closing a 
mold). 

(Because c). We can stop and reverse 
the rotation of the motor without having 
to take any care, the current can even be 
reversed before the motor is stopped, and 
this dispensed with the use of brakes. 

(Because d). The collectors, owing to 
the use of coal brushes, do not wear out, 
hence, require no keeping in repair, as 
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a box filled with oil, so as to obtain the 
maximum power of use. 


PERSPECTIVE DRAWING OF THE TRAVEL- 
ING CRANE, 


As will be observed, the driving motor B 
commands, by means of an endless screw 
and two conical worm-wheels, the shaft 
which moves the wheels of the traveling 
crane (by means of pinions and gears) to 
obtain the longitudinal motion. 

Motor C, placed on the trolley, commands, 
by means of an endless screw and gears, the 
wheel with gall chain. 

Driving. motor D, also placed on the 
trolley, moves it transversely. 

This motor, in order to give the least 
possible length to the trolley, and so serve 
the greatest width of shop possible, moves 
the wheels by means of pinions and gears. 

The pinion on the dynamo is of rawhide 
or compressed leather, in order to reduce 
the noise to a minimum. 

The speed of the crane is 20 meters [65 
feet 6inches| in the longitudinal direction, 
anc 9 meters [29 feet 6 inches] transverse. 
The lift is 3 meters [9 feet 10 inches] up to 
8 000 kilos (8 tons), and 1 meter 50 centimeters 
[4 feet 11 inches] up to 15,000 kilos (15 tons) 
at variable speed between these weights from 
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ought to be rated higher than it is. In 
many occupations a false move can be re- 
trieved ; it may cost time and trouble to 
retrieve a false move, but a fireman cannot 
do this. He is like the signalman on a 
railroad, once he has let the train past the 
block it is too late to retrieve. If this 
were better understood by the steam users 
there would be in general a better recogni- 
tion of the position and duties of the boiler 
room. 

I find this recognition among men who 
have a really practical knowledge of boiler- 
house conditions, but it is singularly lack- 
ing in large numbers of men who ought to 
know better, and I have heard it said that 
‘ny man can fire a boiler. 

2.2 
\ Belgian Fifteen-ton Electric Crane. 











We present herewith engravings made 
from working drawings of a fifteen ton 
electric crane recently built and put in 
service at the shops of H. Bollinckx, Brus- 
sels, Belgium. 

The crane has three motors, one for each 
motion, and these can be run at speeds 
varying from 0 to 1,200 revolutions, and can 
be reversed by the current without injury, 
so that brakes and clutches are not needed. 
Worm-gearing is used in the hoisting mo- 
tion, and the load is thus sustained at any 








seven months’ experience has proved to us. 

The use of an electric driving motor for 
each motion, which considerably simplifies 
the mechanical part, there being no coup- 
lings required, the motors moving indiffer- 
ently either way. 

Current taken on wires by means of a 
rubber lined with soft metal, easily renewed. 

The rubbers placed underneath the wires 
so that the wires can be laid upon insulated 
bearers above which the rubbers are pass- 
ing. 

This disposition was wanted in order to 
avoid an excessive tension of the leaders, 

_ the haul being 70 meters in length. 

Besides, this disposition is more simple 
than trolleys, the conductors requiring no 
soldered ties to support them, they are mere- 
ly laid upon the bearers, and the rubber lifts 
the same up when passing. 

The commutators were required to have 
only one lever to excite the machine and to 
throw the current in the brushes. 

The rightward motion giving direct rota- 
tion; leftward, giving reverse rotation. 
Thus, the man driving the crane has only 
three levers to work. 

Use of endless screws to lift loads, dis- 
pensing with use of brakes, and keeping 
the load in suspension. 

Use of friction balls for the thrusts of the 
endless screws, the whole being encased in 
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0, the motors revolving from 0 to 1,200 


revolutions, as desired, and are simply gov- 
erned by the commutators, which possess 
resistances. 





— emme 

Different men come at things in different 
ways. It is reported of the illiterate coun- 
try storekeeper who designated the sale of a 
cheese on credit by a circular sketch, and a 
grindstone by a similar sketch, with a 
square hole represented at the center, that 
he got pay for the articles just the same. 
We once, for some years, were on terms of 
intimacy with an engineer who was more 
than ordinarily noted for what he knew and 
what he produced, and the use he made, in 
arriving at conclusions, of inconsequential 
little machine products lying about loose on 
benches and around machines, while it mys- 
tified the beholder, seemed to guide him 
aright. It was his way of figuring, and it 
worked well. 

ee 

It is satisfactory to know, as is being 
learned by repeated trials, that the Harvey 
process of treating steel plates for armor is 
all right when properly applied; that the 
trouble when it has come, has come through 
improper treatment, or through the attempt 
to treat defective plates. The Harvey 
process is not responsible for previous 
scamping of the work. 
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Comparison of Different Formule for 
Dimensions of Parts of Steam En- 
gines.—II. 








By WILLIAM KeEnt, M. E. 





Diameter of Piston Rods—Unwia gives 


d'=bDA/ p, (1) 


in which D is the cylinder diameter in 


inches, p is the maximum unbalanced press- 
ure in pounds per square inch, and the con- 
stant ) = 0.0167 for iron, and ’ = 0.0144 
for steel. Thurston, from an examination 
of a considerable number of rods in use 
gives 


(Zin feet, D and d in inches,) 

in which the constant a = 10,000 and up- 
ward in the various types of engines, the 
marine direct-acting screw engine or ordi- 
nary fast engines on shore giving the lowest 
values, while ‘‘low speed engines” being 
less liable to accident from shock give a = 
15,000, often. 

Connections of the piston rod to the 
piston and to the crosshead should have a 
factor of safety of at least 8 or 10. 

Marks gives the following : 

















ad’ = 0.0179 D 4/ p, (8) 


4 
and d’’ = 0.03901 4/ D? /* p, (4) 
in which / is the length of stroke, all dimen- 
sions in inches. Deduce the diameter of 
piston rod by (3), and then if this diameter 
is less than ,',/, then use (4). These are for 
wrought-iron; for steel he gives 


d’ = 0.0105 D / D, (5) 


4 
and d' = 0 03525 4/ D* /* p, (6) 
the latter to be used if the result of (5) is 
less than 4/. 
Seaton gives the following as sufficiently 
accurate for all practical purposes: 
Diameter of piston rod = 


Diameter of Cylinder 
KF / p. 

The following are the values of F’: 

Naval engines, direct acting, #’ = 60. 

Naval engines, return connecting-rod, 2 
rods, FY = 80. 

Mercantile ordinary stroke, direct-acting, 
Y= b0. 

Mercantile long stroke, direct acting, /’ 
— 48. 

Mercantile very long stroke, direct-acting, 
P= @. 

Mercantile medium stroke, oscillating, 
F= 4. 

Note.—Long and very long, as compared 
with the stroke usual for the power of en- 
gine or size of cylinder. 

In considering an expansive engine p, the 
effective pressure, should be taken as the 
absolute working pressure, or 15 pounds 
above that to which the boiler safety valve 
is loaded; for a compound engine the value 
of p for the high pressure piston should be 
taken as the absolute pressure, less 15 
pounds, or the same as the load on the 
safety valve ; for the medium pressure the 
load may be taken as that due to half the 
absolute boiler pressure; and for the low- 
pressure cylinder the pressure to which the 
escape valve is loaded -+ 15 pounds, or the 
maximum absolute pressure, which can be 
got in the receiver, or about 25 pounds. For 
several obvious reasons it is an advantage to 
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make all the rods of a compound engine 
alike, and this is now the rule. 

Applying the above formule to our en- 
gines of 10, 30 and 50 in. diameter, both 
short and long stroke, we have: 


DIAMETER OF 


Diameter of Cylinder—Inches. 10 
Stroke—Inches. 12 
Unwin, iron, .0167 D 4/p.........+. 1.67 
Unwin, steel, 01144 D  p...... 1.44 
4 
Thurston, 4/2? p 1? DD. 
4 10,000 80 
(Lin feet.) 1.18 
Thurston, same with a 15,000..... oh 
Marks, iron, .0179 D 7 p....... 1.79 
+ 
Marks, iron, .08901 7 D2 i2?p.... .-. 1.35 
Marks, steel, .0105 D 7 p ..... ...+., (1.05) 
7 
Marks, steel, .08525 4/ D? i? p........ 1.22 
D cae 
Seaton, naval engines 60 YD sevst 2208 
Seaton, land engine, very long 
stroke 45 Vp) ..----seeeee ees 


Average of four, for iron............ 1.49 

An empirical formula which gives results 
approximating the above averages is d’ = 
.013 / Di p. 

The calculated results from this formula 
for the six engines are respectively : 

1.42; 1.88; 8390; 5.61; 6387; 9.01. 

The figures in brackets opposite Marks 
third formula would be rejected since they 
are less than 4 of the stroke, and the figures 
derived by his fourth formula would be 
taken instead. The figures 1.79 opposite his 
first formuia would be rejected for the en- 
gine of 24 inch stroke. 

Piston Rod Guides.—The thrust on the 
guide, when the connecting rod is at its 
maximum angle with the line of the piston 
rod is found from the formula, 

Thrust = total load on piston x tangent 
of maximum angle of connecting rod = p 
tan 0, 

This angle is the angle whose tangent = 

half stroke of piston 
length of connecting rod’ 
Ratio of length of connecting 


rod to stroke ; 2 2% 3 
Maximum angle of connect- 


ing rod with line of piston 
. .. 14° 20’ 11°19 9° 36’ 
Tangent of the angle.. 25 20 1667 
Secant of the angle... . 1 0208 1.0198 1.0138 

Seaton says: The area of the guide block 
or slipper surface on which the thrust is 
taken, should in no case be less than will 
admit of a pressure of 400 pounds on the 
square inch; and for good working those 
surfaces which take the thrust when going 
ahead should be sufficiently large to prevent 
the maximum pressure exceeding 100 pounds 
per square inch. When the surfaces are 
kept well lubricated this allowance may be 
exceeded. 

Thurston says: The rubbing surfaces of 
guides are so proportioned ip what is 
generally considered good practice that if V 
be their relative velocity in feet per minute, 
and p be the intensity of pressure in pounds 
per square inch, p V < 60,000 and p V > 
40,000. 

The lower is, of course, the safer limit; 
but for marine and stationary engines it 
60,000 

y 
Thurston has found this a successful pro- 
portion in his own experience and practice ; 
or, according to Rankine, for locomotives, 

44.800 

V-+ 20 
pounds per square inch, and V the velocity 
of rubbing in feet per minute. This in- 
cludes the sum of all pressures forcing the 
two rubbing surfaces together. 

Some British builders of portable engines 
restrict the pressure between the guides 
and crossheads to less than 40, sometimes 
85 pounds per square inch. 

For a mean velocity of 600 feet per 
minute, Professor Thurston’s formulas give, 
p < 100, p > 66.7; Rankine’s gives-p = 
72.2 pounds per square inch. 

Whitham gives, A = areaof slides insquare 
inches = P — 7854 d* py vin 

py A/n? — 1 Po A/n®? —1 
which P = total unbalanced pressure, and 
p, pressure per square inch on piston, d = 
diameter of cylinder, », pressure allowable 
per square inch on slides, and x = length 


is allowable to take p = Professor 


, where p is the pressure in 
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of connecting rod + length of crank. This 
is equivalent to the formula, A = P tan. 0 
+ py). For n= 5, p, = 100 and p, = 80, 
A = .2004 d*. For the three engines 10, 
30 and 50 inches diameter, this would give 


PISTON RODS. 


I 
| 


30 50 
24 30 60 18 96 
5.01 8.35 
4.32 7.20 
Dae ee ae 5.10 ow 
1.40 eae 3.88 eo 6 35 
a 5.87 5 87 8.95 8.95 
1.91 | 3.70 5.13 | 6.04 8.54 
Fes HRB 6 ‘ (5.25) ; 
1.73 | 8.84 .... 4.72 | 6846 .... 7.92 
| 5.01 | § 35 
el eee 6.67 me 11.11 
1.82 4.30 5.26 Tyan 8.74 
| 
for area of slides, A = 20, 180 and 600 


square inches, respectively. Whitham says : 
The normal pressure on the slide may be as 
high as 500 pounds per square inch; but 
this is when there is good lubrication and 
freedom from dust. Stationary and marine 
engines are usually designed to carry 100 
pounds per square inch, and the area in 
this case is reduced from 50 t» 60 per cent. 
by grooves. In locomotive engines the 
pressure ranges from 40 to 50 pounds per 
square inch of slide, on account of the inac- 
cessibility of the slide, dirt, cinder, etc. 

There is perfect agreement among the 
authorities as to the formula for area of the 
slides, A = P tan. 0 + p,, but the value 
given to p,, the allowable pressure per 
square inch, ranges all the way from 35 
pounds to 500 pounds. 

The Connecting Rod.—Ratio of length of 
connecting rod to length of stroke. 

Experience has led generally to the ratio 
of 2 or 23 tol, the latter giving a long and 
easy-working rod, the former a rather 
short, but yet a manageable one (Thurston.) 
Whitham gives the ratio of from 2 to 434, 
and Marks from 2 to 4. 

Dimensions of the Connecting Rod.—The 
calculation of the diameter of a connecting 
rod on a theoretical basis, considering it as 
a strut subject to both compressive and 
bending stresses, and also to stress due to 
its inertia, in high-speed engines, is quite 
complicated. See Whitham, Steam Engine 
Design, p 217; Thurston, Manual of 8 E., 
p 100. Empirical formulas are as follows : 
For circular rods, largest at the middle, 
D= diameter of cylinder,/ = length of 
connecting rod in inches,» = maximum 
steam pressure per square inch. 

(1) Whitham, diameter at middle, @’” = 


0.0272 / Dv 47 p, 


(2) Whitham, diameter at necks, d’’ = 
1.0 to 1.1 X diameter of piston rod. 
(3) Sennett, diameter at middle, d@” = 


D 
5b “/ p. 

(4) Sennett, diameter at necks, @’ = 
D 

(5) Marks, diameter, @’’ = 0.0179 D V/ P 


if diameter is greater than ,'; length. 
(6) Marks, diameter, d'’ = 


0.02758 4/ DU ,7» if diameter found by (5) 
is less than ;; length, 
(7) Thurston, diameter at middle, d'’ = 


aV DL s/ p+ C, Din inches, Z in feet. 

a = 015, and C 4 inch for fast engines ; 
0.08, and C = ? inch for moderate 
speed. 

(8) Seaton says: The rod may be considered 
asa strut, free at both ends, and calculat- 
ing its diameter accordingly. Diameter at 
middle 


6= 


/ RA + 4a 7%) 
48.5 
R = the load on piston, P, multiplied by 
the secant of the maximum angle of ob- 
liquity of the connecting rod. 
For wrought iron and mild steel a is 
taken at go5z- 
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The following are the values of 7 in 
practice: 

Naval engines—direct-acting, 7 = 9 to 11. 

Naval engines, return connecting rod 7 
= 10 to 18, old. 

Naval engines, return connecting rod 7 
= 8 to 9, modern. 

Naval engines, trunk, 7 = 11.5 to 13. 

Mercantile engines, direct acting, ordi- 
nary r = 12. 

Mercantile engines, direct-acting long 
stroke 7 = 138 to 16. 

(9) The following empirical formula is 
given by Seaton as agreeing closely with 
good modern practice: 

Diameter of connecting rod at middle 


a / IK 
4 ’ 





? = length of rod in inches, and K = 


0.03 4/ effective load on piston in pounds. 
The diameter of the connecting rods at 
the ends may be 0.875 of the diameter at 
the middle. 
Seaton’s empirical formula when trans- 
lated into terms of D and p is the same as 
the second one by Marks, viz., d@’ = 


0.02758 4/ Dl ,/p. Whitham’s (1) is also 
practically the same. 

(10) Taking Seaton’s more complex formu- 
la, with length of connecting rod = 24 x 
length of stroke, and 7 = 12 and 16 respect- 
ively, it reduces to 
Diameter at middle = .02294 1/ P and 

02411 4/ P 
for short and long-stroke engines, respect- 
ively. 

Applying the above formule to the en- 
gines of our list, we have, 
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is 2.25 ¢. Applying the formula to the 
high-speed engines of our examples, we 
have 





Diameter of Cyl.—Inches. 10 30 | 50 
Stroke—Inches. 2 30 14 
Length of connecting rod. 30 5 120 
Thickness .0313 YD/ 4 D. 171 4.70 76 
Depth at crankend = 247.| 3.85 | 10 57 ay N 
Depth at crosshead = 14@¢., 2.57 7.05 11 5 


The Crank pin —A crank-pin should tx 
designed, (1) to avoid heating, (2) fo: 
strength, (3) for rigidity. The heating of 
crank-pin depends on the pressure on its 
rubbing surface, and on the coefficient o{ 
friction, which latter varies greatly accord- 
ing to the effectiveness of the lubrication 
It also depends upon the facility with whic! 
the heat produced may be carried away ; 
thus it appears that locomotive crank-pins 
may be prevented to some degree from 
overheating by the cooling action of the ai 
through which they pass at a high speed. 

Marks gives, 

1 = .0000247 f p N D* 


= 1.08705 7) a 
Whitham gives, 
1 = 0.9075 ¢ = P) (2) 


in which / = length of crank-pin journal 
in inches, f = coefficient of friction, which 
may be taken at .03 to .05 for perfect lubri- 
cation, and .08 to .10 for imperfect; p 

mean pressure in the cylinder in pounds per 
square inch; D = diameter of cylinder in 
inches; WV = number of single strokes pe; 


DIAMETER OF CONNECTING RODS. 


Diameter of Cylinder—Inches. | 10 
Stroke—Inches. 12 
Length of Connecting Rod ™. 30 
| 
, . D = 
(3) a" = Fe a/p = 0182 D ,/p| .... 1.82 
8) B= OOD WD vixccevicvess 1.79 
(6) da’ = 02758 VDI 4 he ee pee 
(7) dd’ =015 VDL Vp+% aed 2.87 
(7) a= 008 VDL yn 4% ere kye eet 
(10) d” = .02294 YP; .02411 P..... 2.03 
CO): a ae OR Aids Fes gi seeeeees wa 2.67 


Tapered Connecting Rods.—In modern 
high speed engines it is customary to make 
the connecting rods of rectangular instead 
of circular section, the sides being parallel, 
and the depth increasing regularly from the 
crosshead end to the crank-pin end. Ac- 
cording to Grashof, the bending action on 
the rod due to its inertia is greatest at ~', 
the length from the crosshead end, and, 
according to this theory, that is the point at 
which the section should be greatest, 
although in practice the section is made 
greatest at the crank-pin end. 

Professor Thurston furnishes the writer 
with the following rule for tapered connect- 
ing rod of rectangular section. Take the 
section as computed for a circular section 
and for a rod ¢ the actual length, placing 
the computed section at } the length from 
the small end, and carrying the taper 
straight through this fixed section to the 
large end. This brings the computed sec- 
tion at the surge point and makes it heavier 
than the rod for which tapered form is not 
required. 

To develop this into a formula, let us 
take Thurston’s formula for rods for high- 


speed engines d = 0.15 4/D L a/p, (arop- 
ping the added 4 inch since comparing it 
with other formule it seems to be unneces- 
sary). Multiplying Z by #, and changing 
it to 7 in inches, the formula becomes d = 


0.05 4/D!,4/p. Taking a rectangular sec- 
tion equivalent to the round section whose 
diameter is d, making the depth of the 
section i = twice the thickness ¢, we have, 
.7854 d? = ht = 2t*, whence ¢ = .627 d = 
0818 4/D¢ ,/p, which is the formula for 
the thickness or distance between the parallel 
sides of the rod. Making the depth at the 
crosshead end = 1.5 ¢, and at % the length 
2¢, the equivalent depth at the crank end 





30 | 50 
24 30 60 | 48 96 
60 75 150 120 240 
5 46 9.09 
5.37 ane | 8.95 APe 
2.14 ae ee 5.85 va 9.51 
ee 7.00 11.11 a 
2.54 eee 5.65 ae 8.75 
2 14 6.09 6.41 10.16 Neceis 10 68 
xe 7.97 13.29 


minute; J. H. P. = indicated horse power ; 
LC = length of stroke in feet. These formul:x 
are independent of the diameter of the pin, 
and Marks states as a general law, within 
reasonable limits as to pressure and speed 
of rubbing, the longer a bearing is made, 
for a given pressure and number of revolu- 
tions, the cooler it will work ; and its diam- 
eter has no effect upon its heating. Both 
of the above formule are deduced em- 
pirically from dimensions of crank-pins of 
marine engines. Whitham’s (‘‘ Steam En- 
gine Design,” p. 280), is from the data of 
10 crank pins of engines in British war 
ships. 

The length and diameter of the pins, re- 
spectively, are 13x13’, 14''x20" and 17-5’x 
17.5’. The velocity of rubbing surface of 
pins ranges from 306 to 356 feet per minute ; 
the work of friction per square inch of pro- 
jected area of pin, the coefficient being taken 
at .05, ranges from 4,060 to 9,578 foot- 
pounds per minute, averaging 5,086 6, and 
the pressure per square inch of projected 
area (= length xX diameter) ranges from 
224 to 588 pounds, averaging 365.4 pounds. 
Marks’ is taken from the crank-pins of 
four U. 8. war vessels. The lengths and 
diameters are, respectively, 12''x8.5’, 9''x 
7,5", 27x16" and 16x15", the velocity 
of rubbing surface ranges from 1380 to 196 
feet per minute; the pressure per square 
inch of projected area from 419 to 727 
pounds, and the work of friction per square 
inch of projected area from 3,700 to 4,662, 
averaging 4,159 foot-pounds per minute. 
Marks says that about one fourth the length 
required for crank-pins of propeller engines 
will serve for the pins of side wheel engines, 
and one-tenth for locomotive engines, mak- 
ing the formula for locomotive crank-pins, 
Z = .00000247 fp N D®, or if p = 150, f = 
.06, and V = 600, / = .018 D?. 








~ 
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Friction Roll Drop Hammer. 





The accompanying illustrations show an 
mproved drop hammer which is especially 
designed for forging operations. 

The hammer has double pulleys and steel 

ears which are easily replaced. The ham- 
mer is raised by friction rolls acting upon a 
board attached to the hammer head. Below 
the rolls there are clamps that hold the 

immer in its elevated position. Both rolls 
ind clamps are adjustable for different thick- 
nesses and wear of boards. The clamps 
allow the board to pass up freely, but 
clamp and hold it in the position to which 
it is raised by the rollers until the treadle 
is depressed. So long as the treadle is kept 
down the machine makes continuous blows ; 
otherwise it makes a single blow and re- 
turns. The upper dog on the upright rod 
in front of the machine regulates the height 
to which the head is raised, and it can 
readily be adjusted for any required height. 
At the same time, either by the hand lever 
or by the treadle, the height and the force 
of the blow can be varied independently of 
the dog. 

The automatic trip mechanism, which is 
shown enlarged in a separate view, is so 
arranged that it works with unusual quiet- 
ness and freedom from jar. The head has 
an inclined surface a upon it, which, com- 
ing in contact with the arm or lever 2, turns 
the short upright shaft c, to the lower end 
of which is attached the latch d, which, 
when thrown in by a spring, engages ina 
notch in the shaft e, holding it up. 

When the incline on the head strikes the 
arm 5, it swings out on its shaft asa pivot, 
and the latch with the shaft, so that the 
latch is withdrawn from the notch, and the 
rod eis permitted to fall. This brings the 
rolls into contact with the board and raises 
it. As soon as the rod is raised again, either 
by the head striking on the upper dog, or 
by the hand lever and treadle, the latch is 
thrown back under the notch by a spring. 

It will be seen that the arm 2 is adjustable 
vertically upon the shaft ¢ to suit different 
thicknesses of dies. 

Speciai pains are taken to provide against 
loosening of bolts, nuts, etc., by jarring, 
and, if desired, the guides and head are 
made of steel. 

The hammers are made in eight sizes, 
with heads weighing from 200 pounds to 
1,800 pounds, and with height of uprights 
from 60 inches to 108 inches; 11 inches to 16 
inches between guides. 

The machines are also made in somewhat 
modified form, 
adapting them to 
larger or sheet 
metal work. The 
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simply moving a knurled disk upon the 
shifting lever, which moves the wedge seen 
at the right of the lever. Thisis found to be 
very convenient and to make an improve- 
ment of considerable importance. 

Fig. 2 shows also a spring attached to 
the back of the column by which the 
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FRICTION 


friction clutch is held firmly in place after 
reversing. The old mechanism would some- 
times allow the clutch to rebound and free 
itself, and it would also sometimes fail to 
reverse at slow speeds, both-of which 
difficulties are entirely overcome by this 





manufacturers are 
Williams, White & 
Co., Moline, Il. 
_>-—— 
Improved Pillar 
Shaper. 








We present here- 
with engravings 
showing an im- 
proved pillarshaper 
made by the Hendey 
Machine Co., Tor- 
rington, Conn. 

Fig. 1 shows the 
machine complete, 
while Fig. 2 shows, 
enlarged, the slid- 
ing, leveled dog by 
which the stroke is 
adjusted while the 
machine is in mo 
tion. At first the 
idea of this adjust- 
ment was that, after 
setting the dogs for 
a given stroke, it 
could be adjusted closer for very exact work; 
but its value was soon demonstrated in allow- 
ing the stroke to be changed while in motion, 





especially when doing such die work as is 


indicated in Fig. 8, where, as the tool feeds 
along from one side to the other, the stroke 
is changed to suit the outline shown by 








Fiég. 1. 





Ls — oo 


MACHINIST 


Friction Wheels on Tools. 

No one in the habit of observing develop- 
ments in machine tool design can fail to be 
impressed with the increasing use of fric- 
tion wheels for transmission of motion, 
especially in feed mechanisms. 

A few years ago friction 
wheels were rare, about the 
only considerable use of them, 
extending back more than five 
years, being on the Sellers’ 
lathes. Now they are used in 
various forms on lathes, drill 
presses, milling machines, bor- 
ing mills, grinders, etc., mostly 
for feed motions, but occasion- 
ally for heavier service; both 
drill presses and lathes being 
shown at Chicago, driven by 
friction wheels. 

The advantages of this 
method of driving are obvious; 
and the greatest of them, per- 
haps, isin the fact that changes 
of speed ratio are very readily 
made ;without stopping the 
motion, and that the ratio may 
be expressed by »ny number 





Rott Drop HAMMER. 


integral or fractional, within the total range; 
which range may also usually be greater 
than can be conveniently attained by other 
methods. Smoothness of action and entire 
absence of noise add also to its desirability. 

The main objection to its employment has 


NH 





Fig. 2. 


IMPROVED PILLAR SHAPER. 


improvement, the clutch being made much 
more certain in its action. 
ae 
The new torpedo boat “‘ Ericsson,” recently 
launched from the yard of the Iowa Iron 
Works, Dubuque, Ia., is now preparing for 
her official trial. 


been its non-positive character, and, of 
course, where absolutely positive driving 
or ratios are required it cannot be used. 
But, where a small amount of slip or un- 
certainty of ratio is admissible, friction 
wheels are proving themselves well adapted 
to many purposes, especially when pains 
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are taken to see to it that the required 
moment of force transmitted through them {fs 
secured by relatively high speed of the fric- 
tion surfaces rather than by heavy pressure 
between them. This, it seems to us, is one 
of the principal points, if not the most im- 
portant point to be observed in designing 
such wheels, for where the pressure be- 
tween them must be heavy in order to 
make them drive, considerable width of sur- 
face is necessary to stand the pressure, and 
this increases the proportion of rubbing 
friction when the wheels are disks placed 
at right angles to each other, and, in any 
arrangement, increases the pressure and 
wear upon the journals. Narrow friction 
surfaces, running at relatively high speeds, 
and under light pressure seem to be neces- 
sary conditions to complete success, and 
when somewhat heavy pressures must be 
used, two opposing wheels so placed as to 
relieve the journals of excessive side strain, 
may make the difference between success 
and failure,even where one of these wheels 
is an idler, Thrust may usually be carried 
upon steel balls with advantage. : 
me 
Effect of Heat on Tool Steel. 








The discussion brought on 
by the presentation of Professor 
Bristol’s paper at the Montreal 
meeting of the A. S. M. E 
seemed to show that itis by no 
means as thoroughly under- 
stood as it might be, that it 
is much easier to bend or 
straighten a piece of steel when 
it is at a temperature of 200 
degrees to 400 degrees than 
when cold, and that a piece 
of steel which will certainly 
break before taking the desired 
amount of permanent set when 
cold, may frequently be bent 
with very little dangerof break- 
ing when heated to a temper- 
ature considerably below that 
required to draw the temper. 

Filemakers recognize this 
when they straighten files 
while still hot from the tem 
pering bath; files which we all 
know cannot, when cold, be 
given the least permanent set without break- 
ing. 

Every toolmaker is familiar with the fact 
that a reamer, sprung in hardening so much 
that it will not true up in the grinder, can 
usually be readily straightened in the screw 
press if scoured, 
and then heated 
until it just begins 
to show color again. 
This is a common 
_ in tool 
rooms, and has 

made familiar to 
' toolmakers the 
principle involved. 
The case mentioned 
by Mr. Geo. R Stet- 
son, in which it was 
found that steel 
bars moderately 
heated broke more 
easily and with a 
more regular fract- 
ure, instead of being 
an opposite expe- 
rience, as might be 
supposed, is a con- 
firming one, show- 
ing that the moder- 
ate degree of heat 
applied simply al- 
lowed the molecules 
of the metal to 
move upon each 
other more easily, 

: and, by relieving 
internal strains and reducing the inter- 
nal structure more nearly to a normal con- 
dition, caused the fracture to take place 
more nearly upon the line called for by the 
stress imposed upon the bar. In other words, 
while the fracture of a cold steel bar by 
transverse stress is usually modified in form 
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by internal stresses existing in the bar, the 
application of a moderate degree of heat 
even as low as 212 degrees is sufficient in 
some cases to so far relieve these internal 
stresses as to make the fractures noticeably 
more regular in form. 

It was evidently difficult for some of 
those who took part in the discussion to 
get rid of the idea that a change of temper 
(using the word temper in its ordinary 
sense) was thought by Mr. Almond to have 
taken place in the steel wire by passing it 
through a bath of boiling water; the vital 
point in his process being however, that the 
wire is coiled while hot, and he did not 
claim that if allowed to cool again before 
being coiled it would coil easier or with less 
danger of breakage. 

As a matter of fact, however, we doubt 
that there is a sharp dividing line between 
a heat which draws the temper of steel and 
one which does not. We are accustomed to 
regard 430° F. as about the lowest tempera- 
ture which affects the temper of tool steel; 
but this notion probably arises from the cir- 
cumstance that this is about the temperature 
at which temper color begins to show upon 
steel, and it is quite possible that temper is 
affected by temperatures considerably lower 
—even as low as 200° F., only we have no 
means of readily detecting the change. 
ie: a 
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Piecework, 

Editor American Machinist : 

I think it takes a more honest man to 
. work piecework than it does to work day 
work. It has been my experience in look- 
ing over work that has been done by some 
dishonest pieceworker, to find holes drilled 
out of line. Take a compound rest fora 
large lathe, for instance. I bave seen holes 
drilled out ;, of an inch, and the workmen 
tried to put pteces together in that condition. 
They succeeded to a certain extent, and 
passed the lathe from their hands as com- 
plete. Taking a shop phrase, ‘‘ You could 
stand half way across the shop and throw 
the screw into place.” The workmen are 
sharp enough to leave the outside holes 
good, but oh! how the threaded holes do 
suffer to make them come into line. Lathe 
and plaver hands are no better than the 
poor fellow who stands up to the bench 
and shoves the file or scraper for ten hours. 
I have found some very bad fits made by 
the lathe hands. They have called me to 
look at jobs that they knew were not right, 
and tried to shove them off onto the fitters 
to finish for them. Their complaint: ‘‘ We 
are running behind on this job, and we 
must slight some of our work to come out 
even, or the secretary will not give us the 
pay.” Iam heartily in favor of plecework ; 
I only want to show Mr. ‘‘ Superintendent ” 
that he will have to keep his eyes open or 
he will get bit by some of his men. There 
are a goodly number of working men who 
are strictly honest. and try to do good work, 
but sometimes the superintendent is hurried 
by some authority over him, and he comes 
to the men and tries to hurry them up; and 
the men get into the habit of saying, ‘‘Oh |! 
that’s good enough for this time,” and some- 
times the good enough don’t pass inspec- 
tion, and then is when the fun commences. 
The machine has arrived at its destination 
and the superintendent looks it over, and he 
runs across some of the ‘‘ good enough” 
fits, and sends word back to the builder, 
and then is when the foreman gets his bless- 
ing. The great reduction Mr, ‘‘Superin- 
tendent ” made in one certain operation will 
be apt to set a good many men to thinking, 
‘besides reducing his force 50 per cent. I 
know a man who had from 15 to 80 men 
working for him building large tools. He 
got a certain price for each size machine he 
made ; he got good wages when the work 
came to him in good shape, and lots of it, 
but when planer and lathe castings were 
coming out slow, he had some tall hustling 
to keep his men going, and made complaint 
to the superintendent and foreman and 
wanted his force reduced, and the reply he 
would get—‘' Set them on the bench, and 
when you want a man take him down.” 






This was not very pleasant for the plece- 
workers, but when he could get his work in 
shape, he would drive his men to their ut- 
most to make up ‘for lost time, but he did it 
in a pleasant way, and his men would do all 
they could for him. This same man came 
behind on his piecework prices, and the 
company stopped his pay, but it was no 
fault of his. They raised the men’s pay, 
but forgot to place any more money on the 
machines. 

There was some trouble in the office when 
his pay was stopped. They thought he 
could live on what he had made the year 
previous. - 

I believe it pays a firm when they have 
good honest workmen to hold on to them 
and not treat them as one of their machines. 
There is one thing that piecework does, 7 ¢., 
it puts men to thinking how to reduce the 
cost of getting out work, and they fix up 
their little rigs, and hide them away for 
their own use. Sometimes they go to the 
superintendent for them, and he gets the 
glory for what his men have done. 

In regard to drill-press feeds. I sawa 
manager going through his shop one day ; 
he passed a drill press, and the operator 
had the feed on and was doing about all 
the press would do. The operator was 
having it too easy, so he ordered him to feed 
by hand, saying to him, ‘‘ he would have all 
the cursed feeds taken off his presses as it 
had a tendency to make men lazy.” It does 
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Copying Machine Design. 
Editor American Machinist : 

There have appeared from time to time in 
your paper several articles on the above 
subject, some of them being to the effect 
that the copyist generally left out the very 
essence of the design he was appropriating. 
There is an instanee of this in the shop of a 
friend of mine—an emery grinder, made by 
quite a well known firm. Nearly all your 
readers are more or less familiar with the 
device to prevent the oil from flying by 
centrifugal force on high-speed machinery, 
namely, a small groove turned near the end 
of the hub that comes next to the box or 
bearing, the box being cupped out on the 
end, so as to partly cover the groove as 
shown in Fig.2. Thesmart Aleck in ques- 
tion probably sought to shield himself from 
the charge of mechanical piracy, so he 
changed the design a little, putting the 
groove on the box and cupping out the end 
of the hub that ran next to it, as shown in 
Fig. 1, thus defeating the very object of the 
groove, as my friend can testify. To be 
effective, the groove should, of course, be on 
the revolving, not the stationary part 

WALTER GRIBBEN. 


Belting Machine Tools, 
Editor American Machinist : 
I noticed a short time ago in one of the 
mechanical papers, a design for a lathe and 
in another a design for a milling machine, 
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Copying MACHINE DESIGNS, 


hurt some managers if they see their men 
having a little easy time. They like to see 
their men sweltering in sweat, and with half 
their clothes torn off. ‘‘ PrecEWorKER.” 


Milling Machine Practice. 
Editor American Machinist : 

I read with great interest Mr. Arnold’s 
last article on ‘‘ Milling.” I have two of 
Brown & Sharpe’s Lipe machines in con- 
stant work, and can bear out every claim 
made for their excellence and for the power- 
ful cuts which they can take 
“I was also pleased to see that Mr. Arnold 
praised the cutters with the herring bone 
tooth line, the performance of which have 
been somewhat of a surprise tohim. I am 
sure that had Mr. Arnold known the name 
of the inventor he would have mentioned it. 
The patentee is Mr. Alfred Muir, of the 
firm of William Muir & Co., Limited, Man- 
chester, England, who have been manufact- 
uring these cutters in large quantities 
during the last 13 years, both for the home 
and American market, where it is patented. 

Ihave several times seen tests made in 
Muir’s shops upon new vertical cutting 
machines, fitted with this class of cutter, 
operating upon marine cranks, which greatly 
astonished me, though an old hand at mill- 
ing. I have no doubt that were you to 
communicate with Mr. Muir, he would be 
glad to give you some data of their per- 
formances, which, to know, would be an 
acquisition to the engineering trade in 
general, Hans RENOLD. 


with the countershaft underneath and hav- 
ing a belt on each step of the driving cone. 
In the shop where I am employed, we have 
a lathe with the countershaft underneath, and 
it has always been to me aregular nuisance. 

In screwing a chuck on or off the spindle, 
it has to be turned a part of a revolution at 
atime. If we had a belt we could geta 
hold of, we could put the chuck on or off 
in half the time. It causes the same delay 
in truing up work in the chuck. The lathe 
has to be started and stopped to see how 
the piece runs. 

As this is a high speed lathe, it takes con- 
siderable time. The borings and dirt work 
their way down onto the belt and counter- 
shaft, and the belt from main shaft to 


countershaft has to be boxed up to keep 


things from being caught init. The lathe 
or milling machine has to be located either 
directly above or below the main shaft to 
avoid taking up too much space with the 
driving belt and its guard. The head stock 
or column has to be slotted to let the belt 
through, which weakens it in a very im- 
portant part. In a milling machine of the 
ordinary type, without back gear, there is 
nothing to hold to to keep the spindle from 
turning when the arbor nut is loosened or 
tightened but the belt. 

If this is put underneath it makes it very 
inconvenient to loosen or tighten the nut. 

The only thing I can see in favor of the 
new design is the rapid changing of speed, 
and even this is not so important in milling 
machine construction. 
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The thing to be changed rapidly is the 
feed, as on the same job with the same 
cutter the feed can be varied to great ad- 
vantage for roughing and finishing cuts. 

I would be glad to hear some other opin 
ions on this subject. E. M. C. 


Measuring vs. Guessing. 
Editor American Machinist ; 

There seems to be two methods of work 
ing among machinists of nearly all jobbing 
shops—one is the practice of measurin 
everything, no matter how rough or off 
hand the job may be, never depending on 
the eye or judgment for anything; while 
the other is the ‘‘nearenough” or guess 
work method. Now, unlike some, perhaps 
I can see good features in both these 
methods, especially the latter. I know the 
mechanical world is pre-eminently a world 
of exactness; in itthings must be ‘ about 
so,” as the saying is, or they will not work. 
However, I think it is with this as with 
nearly everything else, itis subject to great 
modifications. 1 know I have seen ma- 
chinery running year after year which was 
not by any means ‘‘about so,” and yet it 
did good service for its owners, and practi 
cal'y answered the purpose just as well as 
though it had been the most finely adjusted 
and elaborately finished in the world. I 
have seen old engines—scrap heaps rather— 
running in laundries and other places, 
whose vitality and capacity for work seemed 
to me simply marvelous, and yet there was 
not a good fit nora decent joint on the 
whole thing. 

This, however, is not saying that any 
arrangement of matter worthy the name of 
machine should not always be built in the 
best possible style, both of workmanship 
and material. I most certainly think that it 
should. What I wish to bring out is the 
uselessness of this ‘‘ fine haired” ultra- 
measuring method as applied to job shops 
where a good proportion of the business 
is repair work—rough-and-tumble jobs in 
which nine-tenths of the people do not want 
to pay for fine work, even if they can get it. 
In a regular line of manufacture the correct 
—the ight way is, of course, the only way ; 
but for a mechanic in a job shop to worship 
the scale, calipers, gauge, rule, etc., too 
devoutly means simply starvation. 

Not long ago I worked with a machinist 
who had the job of cutting off or beveling 
a piece of strap iron 1} inches by § inch, 
two or three feet long. It was an extremely 
rough job, being merely a strip for riveting 
to the side of a stone-crusher to prevent fine 
stone from wedging into certain parts of 
the machine, the beveling being done so as 
to form an incline for the stone to slide over. 
I heard the man in charge of the job telling 
him, ‘*On this side make it a little more 
than 45 degrees, but do not bring it down 
quite toa sharp edge. Leave it an eighth 
of an inch, or such a matter, wide.” Well, 
after this machinist had worked an hour 
and a half on it, I went to see how he was 
getting along. He had it down to about ,', 
inch, while around the planer lay scales and 
dividers and bevel protractors, with many 
other things too numerous to mention. He 
happened to be absent just at the moment, 
and as the cut was ‘‘ down,” I started a new 
one myself all ‘‘by guess.” He kicked some 
when he came in, and said if the thing was 
spoiled it was my fault. But it wasn’t 
spoiled. It came out a trifle less than 4 
inch, but was in every way just as good as 
though he had spent 15 or 20 minutes get- 
ting the exact depth of that last cut. 

In such cases as this, I believe most em- 
phatically that the phrases ‘‘ good enough,” 
and ‘‘just as good” may very well be 
applied; and would move to amend the 
proverb, ‘‘Whatever is worth doing at all 
is worth doing well,” by adding the word 
enough to the end of it. For verily there 
are times in a machine shop when going be- 
yond ‘‘well enough” is simply ‘casting 
pearls before swine.” 

I have seen machinists who, with chalk 
and dividers, would spend fifteen minutes 
getting the centers of a rough shaft, with a 
heavy cut to be taken off, when another 
fellow would have taken a center-punch 
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and hammer and in less than a minute 
marked it ready to drill, and have it good 
enough, too, which, in this case, means ab- 
solutely good, provided he has sense and 
judgment enough to gauge correctly the 
hable wabble the shaft will have after 
heing placed in the lathe with the maximum 
f wabble allowable under the circumstan- 
This matter of judgment—the ability 
r gift of judging correctly of the relations 
existing between matter finished and un- 
Snished, between the seen and the unseen, 
the known and the unknown, and of bal- 
icing cause with effect, or in other words, 
f knowing intuitively what another man 
would find out by a mathematical calcula- 
tlon—this gift seems to me to be one of the 
most desirable as well as valuable gifts a 
mechanic can possess. 

I would not want in these few lines to be 
thought to advocate carelessness and neglect 
in the machine shop—nothing is farther 
from my purpose. I mean it only as a 
protest against the foolish practice of sacri- 
ficing time to exactness where exactness is 
not necessary. AnTI-KNow ALL. 


ces. 


What Is It Worth? 
Editor American Machinist : 

This thought came uppermost on reading 
your remarks on ‘‘ Patents,” in AMERICAN 
MacainistT July 19th, and it appears to me 
that very much of the criticism of patents 
and the unfriendly feelings entertained by 
otherwise sensible good citizens is due to an 
entire misconception of ‘‘ what a thing is 
worth.” The idea seems to be that a thing 
is worth only what it costs to produce it, 
and that the selling price ought to be that, 
with, say, five or six per cent. added. In 
fact, the man who counts worth in that 
way, in his heart thinks the producer, if he 
is a patentee, ought not to charge profit at 
all. 

It is pretty safe to say that t/ese ideas of 
worth do not pertain to any other than 
patented things. Ifa man buys a horse, he 
never even thinks of gauging the price by 
the cost of production, but he looks solely 
to the ability of the horse to fill iis wants. 
If he wants a violin, he knows that the 
$100 instrument cost the same to make as 
the $20 fiddle, but he does not cavil at that. 
If he wants a man to act as his agent, he 
does not hire the local weak-minded fellow, 
who has cost his parents much more than 
the young hustler who has already made 
a name for himself, notwithstanding the 
latter will want much more wages than the 
former, but if he wants a new machi#e 
which will turn out the things which he 
manufactures at one fourth their present 
cost, he is apt to set the price over against 
the cost of production, and call the inventor 
an extortioner. His mistake is fourfold. 
First, he does not figure in the preliminary 
expenditure while the inventor was devis- 
ing and experimenting, and demonstrating 
the labor saving capacity of the invention. 
Second, he does not figure in the benefit 
conferred upon the world through all time, 
perhaps, for which the inventor must 
gather in his compensation in seventeen 
years. Third, he does not figure the uncer- 
tainties of getting that reward even after 
his preliminary expenditures. Fourth, he 
does not figure his own profits in using the 
thing, and that if ‘ey were not substantial, 
he would not buy it at any price. 

If I go to a manufacturer to procure a 
machine of my designing, and should de- 
mur to the bill because it amounted to 20 
cents a pound for the cast iron, whereas I 
know the casting only cost him 24 cents per 
pound, he would think me ignorant as well 
as unreasonable, and would, with some con- 
tempt for my understanding, inform me 
that, in addition to the cost of the casting, 
the bill covered drawings and pattern work, 
the making of some special tools, and ma- 
chine shop work, and wear and tear, and 
10 per cent. on all these. All of these and 
lots of them enter into the cost of every 
invention that goes on the market. And 
among the costs which it is reasonable to 
charge is the uncertainty. Every inventor 
hopes for fame and fortune, but few succeed 
in realizing these hopes. 
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I knew intimately a gentleman who had 
labored for several years to produce a satis- 
factory agricultural machine in a field where 
hundreds had failed. He succeeded. One 
of the largest manufacturers took the in- 
vention up, and put it on the market, where 
it created a revolution. In three years every 
rival manufacturer had on the market ma- 
chines for the same purpose, and that cir- 
cumstance reduced possible profits, but 
notwithstanding, he considered himself on 
the high road to fortune, and commenced 
to build for himself an elegant home. 
When, presto, something started a scare 
among the farmers, and whereas after sev- 
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bored to fit the rods a and 4, and are free to 
slide on them in the direction of their axes. 

The straight link C, which vibrates on a 
fixed center o’, controls the positions of the 
pins f and g by means of sliding blocks ; 
the centers of these pins and the center 0’ 
being. by this device, always in the same 
straight line. If motion be imparted to this 
combination the pin e will be compelled to 
move in a straight line perpendicular to 
the line of centers 0 0’. 

ANALYSIS OF THE MOTION. 

If we take any point o’, Fig. 3, within a 
circle, and draw any chord, the locus of the 
intersection of the tangents at the extremi 
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eral years successful use, one season many 
thousands were sold, and the next season 
not one was sold, and not one has been sold 
since. 

It does not often happen that the transi- 
tion is so sudden as that, but it often hap- 
pens that the man who opens a new field, 
and revolutionizes an industry, finds him- 
self outstripped by others, who are simply 
building upon his foundations. Cases of 
that sort might be found by hundreds. 

You may ask how about your patents 
for revolutionizers? In these days of active 
thought, the discovery of absolutely new 
fields is as rare as the discovery of new 
metals. 

Every inventor finds that others have 
been delving before him—they have not 
succeeded in finding the gem, but they have 
come dangerously near it, and it is very 
seldom that it is possible to procure a pat- 
ent broad enough to shut off ingenious 
imitators. Added to this, it must be con- 
sidered that the inventor seldom compre: 
hends fully his own invention, and it 
hardly can be required of a solicitor that 
he shall comprehend more than the in- 
ventor. Yet, as a rule, an able solicitor 
very often does comprehend more than the 
inventor. If it were not so, the number of 
adequate patents would be still smaller. 

R. D. O. Smita. 


A Straight Line Motion, 
Editor American Machinist: 

The straight line motion, shown in Figs. 
1 and 2, has been suggested to my mind by 
the study of the relations of the pole and 
polar with respect to a circle * 

The pieces A a and Bd, Fig. 1, move in- 
dependently on a common centero. The 
rods a and / (shown to better advantage in 
Fig. 2) are cylindrical, the axes of which 
must be perpendicular to the center lines of 
A and B, which should be of equal length. 

The sleeves ¢ and d, jointed at e¢, are 


*See Chauvenet, Elementary Geometry, Ap- 
perdix II. Introduction to Modern Geometry, 


page 349, s¢q. 
Or Newcomb, Analytic Geometry, page 4, s¢q. 





ties of this chord is a straight line a / per- 
pendicular to the line joining the center 0 
and the point 0’. 

Fig. 4 illustrates different positions of 
the chord fg drawn through the common 
point o’, and the two tangents in each case 
perpendicular to the radii drawn to the ex- 
tremities of the chord. 

The reader will see the connection be- 
tween Figs. 1, 2,3 and 4. In Figs. 1 and 2, 
the line joining the centers of the pins f and 
qg corresponds to the chord f g, Figs. 3 and 
4, which always passes through o’. A and 
B must be of exactly the same length, 
since their center lines are radii of a com- 
mon circle ; and the axes of the rods a and 
b should be perpendicular, respectively, to 
A and BP in order that they may correspond 
to the tangents to this circle. 

The point o and the straight line a », 
Fig. 1, are called the pole and polar with 
respect to the circle. The position of the 
polar a ’ may be determined without draw- 
ing the tangents as follows: Make ve a 
third proportional tooo’ and oc, ¢. ¢., the 
square of the radius of the circle (0 c*) is 
equal to the product 0 0' X oe, 

The polar may be determined on the 
drawing board without calculation as illus- 
trated in Fig. 3. Draw the chord fg per- 
pendicular to 00’. Draw fe and ge per- 
pendicular, respectively, to the radii o f 
and o g, intersecting at ¢; ae > perpen- 
dicular to o e is the polar. 

F. R. Honey. 
eeeeneeaeneaiiiesanees 
Making a Worm Wheel Pattern. 





By A. L. Bowen. 





The making of worm wheel patterns has 
always been somewhat of a bugbear to me, 
but some time back I was obliged to make 
one, and I decided on the plan that I shall 
describe: The wheel in question was 19- 
inch pitch diameter and had 48 teeth, 
concave face to conform to the worm which 
was about 5-inch pitch diameter. As the 
method of making the worm was fully 
described by another writer, I will confine 
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myself to the wheel, the construction of 
which I think may be new to some of your 
readers, as itis to me. The results obtained 
were highly satisfactory, in fact, I have 
seldom seen a cast gear that would stand as 
critical an examinationas this. For although 
such inaccuracy would be intolerable in a 
cut gear, my experience has been that most 
cast gears are fully as bad if not worse than 


this. I set my calipers to the outside of the 
first and third tooth, and had a gauge so 
that the calipers always touched the same 
circle. I found no variations exceeding .02 
inch and the diameter varied less than ;* 
inch. I have seen patterns that bad greater 
errors. The form of tooth was the involute, 
and I will say here that I believe that form 
for most purposes is the best. 

This pattern, instead of having the teeth 
in the pattern, had acore print the same as 
is sometimes used in making sheaves, and 
the teeth were made in dry sand. Fig 1 is 
an elevation of the pattern and Fig. 2a 
cross section, 2 being the body of the wheel 
and O the core print forthe teeth. Fig 3 
shows a longitudinal cross section of the 
core box. Fig 4 vertical section. The box 
is open top and bottom and is one sixth of a 
circle, the side Z being doweled onto side 
Mataa. 

The central tooth G, Fig. 3, is fastened 
permanently onto the part M, likewise the 
half teeth Jand 77. The three teeth C, C, C 
are fastened onto the part /, the teeth 
D, D, D onto the part /. these parts being 
nicely fitted and perfectly loose, 7 ¢., free 
to push out but no play. A }inch hole is 
bored in Mat J) and 2’, and a large wood 
screw screwed into parts 7 and #, These 
may not be needed, but better be put in. 
Now, in the making of the core, the box is 
laid on the core plate and a core rammed up; 
then the box is turned up on the bench with 
the side uppermost and this part lifted 
off, the parts / and F' remaining in the 
sand, but should they stick a little rap 
lightly on the screw heads / and J’. After 
these have been drawn out, the core may be 
laid on its side on the core plate and is ready 
for the oven. The advantage I see in this 
method is that the pattern is more easily 
made and is vastly more durable when done. 
The molding is extremely simple, requiring 
probably less than an hour. including the 
core making. Besides all that. if you want 
to change the pitch, or change from right to 
left-hand, or make straight face instead of 
concave, you only have the core box to 
make. 

Now, just a word about core boxes and 
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core prints. I have heard a good deal of 
talk about cores expanding in drying, but I 
must confess that I have never had a case 
of expanding cores come under my observa- 
tion, though I have seen lots of misfit cores. 
This was generally due to misfit core boxes, 
though sometimes to careless core-making. 
But when I see a patternmaker jama pair 
of calipers down over a piece he is turning 
up in the lathe, and then when he turns up 
the core box, caliper that with a crooked 
two-foot rule, I don’t blame him for saying 
cores expand—he ought to say something. 
A man should caliper lathe work in wood 
the same as in iron, and it requires oy as 
fine a touch to get good results. In my 
opinion, the two foot rule will do to guess 
with, but a steel scale only should be used 
to measure with. 
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Premiums on War Ships. 


The recently earned premium of over 
$400,000 by the Cramps for excess speed of 
the ‘‘ Minneapolis,” has caused some com- 
ment upon the premium business again, and 
a Philadelphia paper gives a table showing 
that on seven naval vessels built at Cramps, 
premiums amounting to $1,271,224.50 were 
earned. This seems like a very large 
amount, it is true, but when we reflect that 
it is slightly less than 10 percent. of the 
contract price of the vessels, it does not 
seem so large, especially when it is con- 
sidered that the vessels are certainly much 
more than 10 per cent. better for their in- 
tended purpose than they would have been, 
had they just barely come up to the con- 
tract requirements as regards speed. It is 
probable, too, that the actual cost of the 
work required to give the increased speed 
capacity was at least a fair proportion of 
the premiums. 

There is still another way to look at the 
matter. We do not believe that any ship- 
building firm in the country would contract 
for the high speed attained in the ‘‘ Minne- 
apolis,’” for example, with the penalty for 
failure set up squarely before them. With 
the prospect of a substantial gain and the 
credit going along with it, they are willing 
to take the chances of expending a good 
deal more in the construction, covering 
every little possible point of gain, The 
result is that the government gets a good 
deal better vessel, gets all it pays for, and 
the builder makes some money, but by no 
means, as appears to be thought, the sum 
represented by the bonus he receives. 

It is probable that had the contract speed 
of the ‘‘Minneapolis” been fixed at the 
speed she actually attained on her trial trip 
(a little over 23 knots), with a penalty of 
$50,000 for each quarter-knot deficiency, the 
contract price, under the conditions of com- 
petition existing when bids were received 
for her construction, would have been at 
least as high as will now have to be paid 
in contract price and premium together. 

eae 
Science of Steam 





Engineering. 

A correspondent writes us as follows: 
‘‘Why do you write about the science of 
steam engineering, when there is no such 
thing? The steam engine of to day in all 
its parts is the creation of practice, and 
there is nothing of science or theory about 
any of its parts.” 

We have much respect for our corre- 
spondent’s views, but if at any time we have 
written, as we presume we have, of the 
science of steam engineering, we hope it 
has been advisedly. There seems to be a 
rather loose acceptation of the words science 
and theory, as if they were something 
rather to be shunned by the average man. 
There is nothing in science and nothing in 
theory that the practical man may not help 
establish, in fact, nothing that he has not 
been mainly instrumental in establishing. 
But all this has been discussed again and 
again without profit. 

We presume our correspondent means us 
to understand that his opinion is that the 
proportions of the parts of the steam engine 
have been determined by practical experi- 
ence rather than by the use of figures that 
it might have seemed possible to have ap- 
plied. If this is his meaning, he is un- 
doubtedly right. It must be admitted that 
the dimensions of about every important 
part of the steam engine have been arrived 
at by tentative processes, and that the 
formulas used in the proportioning of these 
parts have been constructed after the de- 
termination of these proportions by tenta- 
tive processes, and not before. 

But why single out the steam engine? 
This is exactly the case with every impor- 
tant machine, and in the nature of things, 
always must be. But this of itself is 
nothing against the formulas. If our cor- 
respondent, without previous experience or 
knowledge in the matter, were to set to 

work to design a steam engine, to keep to 
his example he would, if he were wise, find 
out what other#had done in that direction. 
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It would be rather inconvenient to go 
around measuring other people’s steam en- 
gines, so he would consult some good work 
on the subject and find rules there which 
had been framed from a consideration of 
the successful experience of men in build- 
ing steam engines. Then, very likely, if he 
went into the business of building of steam 
engines, his practice would lead him to sub- 
stitute rules of his own in very many cases, 
and perhaps some one would get these into 
a book, and so with others, which accounts 
for the rather puzzling diversity of formu- 
las, even when the best authors are con- 
sulted. 





+<—>e-—_—— 

Contractors find a great convenience in 
being able to rent almost any kind of ma- 
chinery they may require in most large cit- 
ies. This is particularly true in regard to 
small jobs in outlying towns, taken by con- 
tractors living, perhaps, a thousand or more 
miles away. A _ hoisting engine, for in- 
stance, is required for a short time, and it 
is cheaper and more convenient to rent one 
near at hand than to bring one from the dis- 
tance. And so with other things that may 
be needed. 

Good, stiff prices are charged by those 
who keep such machinery for rent. For 
example, we know a contractor who wanted 
a steam pump to use on a job a few miles 
away from New York. He readily found 
what he wanted in New York. When new 
this pump might have been listed at $250, 
although that would have been a round 
price. At second hand, as it was, it would 
hardly sell for $150. It was rented one 
month for $60. This looks like a high price, 
but such rented machinery is generally 
pretty hardly used, and this pump would 
be likely to go back in need of a rather 
thorough overhauling and the renewal of 
some of its parts, and, perhaps, not be rent- 
ed again fora year, so that after all the rent 
was, probably, not exorbitant. Other ma- 
chinery was charged for at proportionately 
rather lower rates, it apparently being taken 
into consideration that the pump would get 
the hardest usage, which was true enough, as 
it handled about as much sand as water. 





The foreman for this contractor—a veteran 
in the business—informed us that the labor- 
ers employed were all Italians, obtained 
from a padrone, to whom he paid one dollar 
and a half a day, the padrone paying them 
considerably less. Irish labor, he said, 
would have been cheaper at a dollar more 
per day. The price paid by the laborers 
for board, the foreman said, was four dol- 
lars a month. It seems almost incredible 
that hard-working men could be kept alive 
for this sum, and probably the quality of 
their food had something to do with their 
inferiority as compared with men better 
fed. 





This brings to mind the fact that the past 
fifteen years has worked almost a revolution 
in the labor market in this country. For- 
merly, the laborers here were for the most 
part men who came to make homes in this 
country and become citizens. But this has 
been gradually changed by the importation 
of laborers who are not their own masters, 
and have no intention of becoming citizens. 
They have no interest whatsoever in the 
country except as itis a place where they 
can earn better wages than in their own 
countries, to which they expect eventually 
to return and spend their accumulations. 
It scarcely requires argument to demon- 
strate that this is not the best thing for the 
country ; the undesirableness of emigrants 
who do not come to this country with the 
intention of becoming citizens has been re- 
peatedly shown by riots and lawless pro- 
ceedings in various places. American labor 
should not be forced to compete with men 
who live on four dollars a month. 

—--- ibe 

There is in about every large city in the 
country a question as to the quality of the 
water supplied for drinking and for culi- 
nary purposes. Common-sense people see 
the source of the water supply, and they 
see what comes from the water taps, and 
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they pronounce it indecent. But the: 
comes in the reports of ez parte scientists 
who fail to find ‘‘nitrates,” and all that. 
and the assumption is that common mor 
tals ought to be satisfied. Who, to be sure 
can bandy symbols with men who ar 
brought up on symbols? But, notwit! 
standing all that the experts may say, th 
people in most large cities believe tha: 
their drinking water is beastly bad. Awa) 
from cities there is a way to get good 
water. But the water that people are com 
pelled to drink in the cities of this country 
would eternally disgust the average coun 
tryman if he could once see whence it came 

eens: < een 

Literary Notes. 





One would think that every publisher of 
school text-books, to be used in the instruc 
tion of children, would feel a peculiar respon- 
sibility regarding the elimination of errors 
from those books. Many of. them do feel 
this responsibility, but that there are those 
who do not, is plainly shown by a pamphlet 
recently issued by the Pope Mfg. Co., 
Boston, giving the results of their second 
competition for prizes (Columbia bicycles 
awarded to persons finding the greatest 
number of errors in school text-books. There 
were 162 competitors and six prizes were 
awarded. The total number of errors claimed 
was 5,360, of which 673 were admitted 
by the authors and publishers of the books, 
with the statement by the latter that plates 
would be changed and errors corrected as 
soon as possible. But 1,573 errors were 
claimed, regarding which the publishers of 
the books in which they occurred declined 
to enter into any correspondence, ignoring 
repeated requests to either acknowledge or 
deny the existence of the errors claimed. 
These were, as might be expected, the 
publishers of the books containing by far 
the most errors. 

Of course, it is conceivable that there are 
publishers who are narrowminded enough 
to object to criticisms brought about by 
what might be regarded as an advertising 
scheme, but the most probable reason for 
these publishers’ action is simple boorish- 
ness and indifference towards the high re- 
sponsibilities assumed by them. 

It would seem as though it were time a 
competent authority were given the power 
to see that school books were free from 
plain misstatements of facts, and the Pope 
Company is entitled to all the free adver- 
tising it can get out of its work in show- 
ing what the condition of affairs really is, 
We regret, however, that the names of the 
publishers who have thrown obstacles in 
the way of the investigation are not given 
in the pamphlet. 


THE ENCYCLOPEDIA OF FOUNDING AND 
DICTIONARY OF FOUNDRY TERMS USED IN 
THE PRACTICE OF MOLDING. By Simpson 
Bolland; Practical Molde r and Manager of 
Foundries; author of *‘The Jron Founder,” “The 
Iron Founder Supplement,” ete. 


Molders, and all desirous of becoming ac- 
quainted with foundry terms, will find this 
work to be an extremely useful and reliable 
one. Its pages give ample evidence that it 
has been written by one who is thoroughly 
conversant with foundry practice and all its 
details, and competent to convey his ideas 
to others in a manner which cannot fail to 
make the book a popular and valuable one in 
the hands of molders. 

The author gives not only the meaning of 
various terms, but also describes the tools, 
mechanical application, materials and meth- 
ods employed to produce castings in many 
of the useful metals and their alloys, in- 
cluding brass, bronze, steel, bell, iron and 
type founding; with original mixtures of 
recognized value inthe mechanic arts. The 
book also treats in a very concise manner 
on aluminum, plating, gilding, silvering, 
dipping, lacquering, staining, bronzing, 
tinning, galvanizing, Britannia ware, Ger- 
man silver, nickel, soldering, brazing, ores, 
smelting, refining, assaying, etc. 

The terms are arranged alphabetically, 
and the top of the pages indexed so as to 
facilitate the finding of any word or term 
relating to foundry practice. The work 
supplies a deficiency in the literature relat- 
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ing to the art of molding, and will be a 
caluable addition to scientific libraries. It 
js published by John Wiley & Sons, 53 East 
Tenth street, New York. Price, $3.00. 


Ang@sTIONs ans 
(QUE sinsWeRS. 


Questions of general interest relating to subjects dis- 
sea in our columns will receive attention in this 
urtment. The writer's name and address should 
ays accompany the question. Neither correct initials 
r location will be published when there is a request to 
t effect. If questions are enclosed with a business 
imunication, they should be written on a separate 
et 














(368) J. M., Brooklyn, N. Y., writes: In 
order to decide a bet, please answer the 
following: A. says that a steam pipe rest- 
ing on wood will cause the latter to take 
fire. B. says the wood will not take fire. 
Who isright? .4—Should the steam be- 
come superheated there is danger of the 
wood taking fire. It is bad practice to 
allow steam pipes to rest on wood in any 
case, and should always be avoided. 


(369) H. F. R, Elgin, Ill., writes: In 
computing the torsion of a line shaft, with 
bearings at the ordinary distances apart, 
does the length of the shaft make any 
difference, that is, from where the power 
is applied to where it is taken off? A — 
Shafts may be strong enough to resist 
twisting, but they may not have the re- 
quired stiffness, that is to say, the angle of 
torsion may be too great for the work the 
shaft has to perform. In such cases it is 
necessary to choose a permissible angle of 
torsion. But this angle depends upon the 
length of the shaft. Hence we may say 
that when the strength only of the shaft is 
to be computed we do not take its length 
into account, but when the stiffness is to be 
computed, the length of the shaft cannot 
be neglected. 2. Where can I obtain any 
information in regard to subjects of this 
kind? A.—‘‘The Elements of Machine 
Design,” by W. C. Unwin. 


(370) J. F., Pullman, Ill, writes: Please 
help me out on the following subject: 
What should be the size of the steam ports 
for a high pressure cylinder 2 inches diam- 
eter and 4 inches stroke, also for low press- 
ure cylinder 4 inches diameter; the engine 
isto run ataspeed of 350 revolutions per 
minute? .A —Steam ports in high-pressure 
cylinder 1x,8; inch; steam ports in low- 
pressure cylinder, 14x,§; inch. 2. What 
will I gain by using the low-pressure cylin- 
der? A.—The engine will run steadier, and 
there will be a small saving in fuel. 3.—I 
intend using a horizontal tubular boiler, 
and build a sheet iron furnace under its 
bottom, and extend it around one half 
of the circumference and return the heat 
throwgh the tubes. My idea is to get more 
heating surface for the weight, I intend to 
use the boiler on a launch. A.—This is 
dangerous practice, as there is a liability to 
set the boat on fire, and also a liability to 
burn out the sheetiron. If this design is 
insisted upon we should prefer to use cast- 
iron in place of sheet-iron, lined with 
asbestos. 


(371) A Reader writes: If we have a piece 
of machine steel 12 inches long, held in a 
lathe chuck at one end and a steady rest at 
the other, and if we are to drill a hole 
through this piece with a drill 15 inches 
long + inch diameter, will this drill have 
any more tendency to ‘“‘run out” or drill an 
untrue hole if the chuck in which it is held 
in the tail-stock spindle be thrown out of 
line as much as possible by setting the tail- 
stock over? A —There is no reason why it 
should run out under these conditions more 
than if in line, except what may be called 
aceidental reasons. That is to say, if the 
steel to be drilled were absolutely even and 
uniform throughout and the feed were the 
same, it probably would drill as true as if in 
line; but since in this condition the drill 
would be under a strain tending to keep it 
to the center of the revolving work—a 
strain opposed by the drill, since it must be 
deflected in order to keep in the center, 
variations in hardness or uneven mevements 
of the tail stock screw would, we think, 
have more tendency to throw it out than 
they would have if things were in line. 


(872) A. W., —— Pa., writes: Please ex- 
plain the meaning of the expression ‘* allow 

per cent. for strainage.” This expression 
{ have seen used 1n connection with foundry 
practice. .A.—We understand the word 
strainage to mean, when used in connection 
with foundry practice, the tendency of the 
casting to become larger than the pattern, 
due tothe liquid pressure at the time of 
casting. Cast plates are frequently thicker 
than the pattern. If, now, the weight of 
the casting is computed by the dimension 
on the drawing and the pattern is made to 
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the drawing, then 4 percent. of the com- 
puted weight should be added to the esti- 
mated weight so as to obtain the actual 
weight. In short, the above expression 
means the weight which must be added to 
the estimated weight to obtain the actual 
weight of the casting. 2. What influence 
has the water used in making the mold on 
the metal which fills the same? A.—The 
moisture in the mold will impair the finish 
of the casting, and make the mold less 
porous, subjecting it to a liability of injury 
from the gases generated on the surface of 
the mold. 


(873) D. M. W., Binghamton, N. Y., 
writes: Kindly inform me what process 
is employed for browning shot gun barrels. 
A,—A variety of colors on fron and steel 
can be produced by means of a mixture of 
lead acetate and sodium thiosulphate. The 
following proportions may be used, with 
the results enumerated below, the colors 
altering with the time of immersion: Lead 
acetate, 50 grains ; sodium thiosulphate, 50 
grains ; water, 5 fluid ounces. The solution 
must be used hot. 1. Light brown color. 
2. Darker brown color. 38. Purple and blue 
mixed. 4. Purple and blue paler tone. 5. 
Uniform light blue color. 6. Steel gray. 
7. Black color, after half an hour’s immer- 
sion. In order to produce a uniform color 
all over, the article must be completely im- 
mersed, so as to be equally heated. Another 
way isto dissolve in 4 parts of water, 2 
parts crystallized chloride of iron, 2 parts 
chloride of antimony, and 1 part gallic acid, 
and apply the solution with a sponge or 
cloth to the article, and dry itin air. Re- 
peat this any number of times, according to 
the depth of color required. Wash with 
water, and dry, and finally rub the articles 
over with boiled linseed oil. The metal 
thus receives a brown tint and resists moist- 
ure. The chloride of antimony should be 
as little acid as possible. 


(874) A. D. C., ——, asks: What consti- 
tutes a commercial horse power, or is there 
any standard rated value for an actual con- 
tinuous horse-power? What should a con- 
sumer pay per horse power for not less than 
50 horse-power, the power to be delivered 
to shafting continuously every day except 
Sundays and holidays, 10 hours per day? A. 
—Tnhis is a question that is not easily an- 
swered to cover all cases. At the recent Mon- 
treal meeting of the American Society of 
Mechanical Engineers, Decourcy May read 
&@ paper on the ‘*Cost of an Indicated Horse- 
power.” In this paper other authorities 
are quoted showing the cost of an horse- 
power to be $50.99 to $51.75 per annum for 
365 daysof 24 hours each. Mr. May’s fig- 
ures give the annual cost of an I. H. P. for 
308 days of 10} hours when coal is $2 per 
ton of 2 240 pounds at $49. With coal at $3 
per ton, $53; coal at $4 per ton, $57: coal at 
$5 per ton, $62 This is for a non condens- 
ing engine 50 to 200 horse power. The 
value of land occupied and other local con- 
ditions have much to do with it, however, 
the actual cost, and, therefore, the amount 
which a power user should pay depending 
largely upon these local conditions, In dis- 
cussing the paper mentioned Mr. A. A. 
Cary said he had figured the cost at $55 to 
$60 per year (10 hour days) in New York 
City and had sold power on that basis. 


(875) M. S., Newport, Ky., writes: I 
would consider it a great favor if you will 
describe an incubator to be heated by a 
lamp. A.—The incubator consists of rect- 
angular case usually supported by four legs, 
giving it the appearance of a table witha 
very deep top A lamp is suspended from 
the bottom of the case, from which the heat 
ascends through a small flue into a hot air 
tank. This tank is placed nearthe top of 
the case, is rectangular in form and extends 
nearly throughout the length and breadtk 
of the case. The tank is very shallow, so 
as to allow sufficient room underneath it for 
a tray holding pans of water, and for the 
egg trays which are placed near the bottom 
of the case. The hot air tank is connected 
to an automatic regulator or thermostat. 
These are the principal features of an in- 
cubator. There are different kinds in use, 
but they are essentially alike in principle, 
namely, they comprise a case containing one 
or more drawers or trays for holding eggs, 
some form of hot water or hot air apparatus 
(usually a lamp for heating) and, in the 
most practical forms, a thermostat of some 
kind for regulating the temperature, be- 
sides ventilators, appliances for saturating 
the heated air in the interior with moisture, 
etc. Some incubators are also fitted with 
appliances for turning the eggs without 
opening the machine. You will find an il- 
lustration of an incubator in the ‘‘ Century 
Dictionary.” 


(876) H. G., Philadelphia, Pa., writes: 
Please inform me which of the following 
calculations is correct: A tank whose vol- 
ume is 42.5 cubic feet was by actual test 
pumped up with air to 80 pounds pressure 
in 6.5 minutes, the compressor running at 
about 140 revolutions per minute; intake 
cylinder 11 inches diameter 6 inches stroke 
(single acting). To find the number of cubic 
feet of free air I divide 80 by 14.7 = 5.5 and 
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multiply 42.5 by 5 5 = 233 75 cubic feet of 
free air contained in tank. This amount I 
divide by 65 = 86 cubic feet of free air de- 
livered per minute. In the same test, how- 
ever, 20 pounds pressure were obtained in 
40 seconds, which by the same calculation 
would give 56 cubic feet, which cannot be 
right. Am I to subtract 425 cubic feet 
from the total amount of free air in the tank, 
as calculated above, for the two stages of 
compression? In that case I do not get the 
same amount of free air delivered in both 
cases either. In one case I make it 29.4 
cubic feet of free air per minute, and in the 
other but 22 311 which seems altogether too 
low. Any information on the abovesubject 
will be much appreciated. A—The rule 
you have adopted for computing the 
amount of free air forced into the tank is 
correct, but we are inclined to believe that 
the given pressure is gauge pressure, in 
that case your computations are wrong, be- 
cause absolute pressures should be used. 
The absolute pressures are obtained by 
adding 14.7 pounds to the gauge pressure. 
To state the rule in symbols let p = abso- 
lute pressure in pounds per square inch in 
tank, » = volume in cubic feet in tank, and 
ec = volume of free air. We then have 


COED 
14.7 0°” 
substituting for the symbols their values 


4.7 x 5 273.7 cubic feet 
14.7 
of free airdelivered into the tank when the 
gauge pressure is 80 pounds per square inch. 
For a pressure of 20 pounds in tank we 
have 


34.7 x 42.5 
147 


of free air delivered into the tank. This 
shows that more free air in a given time 
can be delivered into the tank at low press- 
ures than at high pressures. This is due to 
the fact that in all air cylinders there is 
clearance between the cylinder heads and 
piston, and the higher the pressure in the 
clearance the less free air will be drawn into 
the cylinder. 


(877) C., ——, Ind., writes: I obtained 
the book on valve gears by F. Halsey, which 
you recommended. I find it to be a very 

ood book ; it shows how to design a valve 
or a given cut-off, release and compression, 
how to analyze an existing valve, gives 
areas of steam and exhaust ports, etc., etc., 
but not one word is said in regard to the 
design of a valve which shall distribute the 
steam economically, that is, it does not say 
where steam should be cut off, where re- 
lease and compression should take place ; 
the book simply gives rules for laying out 
the valve after these points have been de- 
termined. What I am after is to know how 
these points are determined in the first 
place; or, if I am called upon to examine a 
plain slide valve engine, and to determine 
whether or not its valve is constructed so as 
to use steam economically, by what rules 
shall I be guided? A —The exact points of 
cut off, release and compression for the 
most economical distribution of steam can- 
not be given. Experimentally, it has been 
found that with steam from 70 to 90 pounds 
by gauge the best economy in a non-con- 
densing engine is obtained when the load is 
such that the cut-off will be not much, if 
any earlier than one quarter stroke. With 
this cut off the terminal pressure will be 
from 5 to 10 pounds above atmosphere. At 
lower steam pressure than named, the cut- 
off should be later. With condensing en- 
gines the cut-off may be such that the 
terminal pressure will be at atmosphere, or, 
a little below. The release should occur a 
little before the end of the stroke so as to 
reduce the back pressure to a minimum. 
The compression should not exceed the 
pressure in the steam chest, in fact, a little 
less compression will generally give better 
results. If compression is carried too fara 
loss is likely to occur from a springing up 
of the edge of the valve, permitting steam 
to blow through into the exhaust. The 
tendency is also to wear the valve in such a 
shape that it will leak. Compression will 
seldom be as high as would appear from 
calculation, owing to heat being rapidly 
taken up to warm the exposed surfaces of 
the cylinder. At high speed compression 
will be higher than at low speed, because 
there is less time for the transfer of heat, 
and because the back pressure is generally 
higher at high speed. The best way 
to determine whether or not a valve is 
correctly designed for the work it has to 
do, is to attach an indicator, as a loss of 
steam may be due to other causes than to 
the valve. From the foregoing, it will be 
seen that there are many conditions which 
determine the correct positions of cut off, 
release and compression, and to know how 
to locate these correctly, considerable ex- 
perience is required. ‘Indicator Practice 
and Steam Engine Economy,” by 
Hemenway, will be of great assistance to 

ou; itis published by John Wiley & Sons, 

ew York. This book and ‘Slide Valve 
Gears,” by F. A. Halsey, make good com- 
panion: books. 


= 100.3 cubic feet. 
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Cleveland, Cleveland, Cleveland, Grant, D. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
* National’? Lathe Chucks. Best made, page 15. 


Pattern and Brand Letters. A yariety of sizes 


and styles. Heber Wells, 157 William St.. N. Y 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Gonn, 

‘**Pumping Machinery.”’ New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W.M. Barr, 3223 Powel- 
ton avenue, Philadelphia, Pa. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum. 

Grinders’ Supplies—Emery, emery wheels, grind- 
ing machines. knife powders and sharpeners, paste 
and liquid polish, whetstones, ete., ete.; quick 
process and large stock. Customers annoved by 
the delays due to long processes and small stock 
can get goods ina hurry by buying of The Tanite 
Co., N.Y. City, Cmeinnati, O., and Stroudsburg, Pa. 

“Binders” for the AMERICAN MACHINIST. Two 
styles, the **Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. Tbe former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F Hemenway. Contains plain directious for 
using the indicator and making all required caleu- 
lations trom the diagram, also the principles of 
economy in operating steam evgines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by John Wiley & Sons, 53 East 
Tenth street, New York. 
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A New Steam Fire Engine. 





We illustrate on page 10 a new steam fire 
engine that is being put on the market by 
the American Fire Engine Company, of 
Seneca Falls, N. Y., and Cincinnati, O., 
giving along with the perspective view 
some of the details which will help to a 
better understanding of the general con- 
struction. 

The boiler adopted for use with this en- 
gine as shown is what is known as the Clapp 
coil tube boiler, modified by the engine 
company to better suit its requirements. As 
will be seen, the more noticeable feature of 
this boiler consists of spirally coiled water- 
circulating tubes, arranged in a way that 
practice has shown to be best for their pur- 
pose. These spiral coils are made from 
seamless copper tubing, and their arrange- 
ment is such that expansion and contrac- 
tion is provided for without the straining of 
joints. The spiral pitch or bend of each 
tube is such as to permit of the employment 
of five others of equal diameter; that is, 
there is in each circular row six of these 
coil tubes, the number of rows employed, 
and the diameter of the tubes depending 
upon the size of the boiler. 

Each of these coil tubes is connected at its 
upper end with the crown sheet and at its 
lower end with the fire-box wall, so that 
the water in circulating always flows over 
the crown sheet, thereby avoiding liability 
to overheating. The connections at the 
ends of tubes are made by means of jam 
nuts and corrugated copper washers, which, 
there being no undue strain on the tubes, is 
found to result in absolutely tight joints, 
while at the same time it admits of the 
ready removal of the tubes, should this be 
required for repairs. 

The working of the boiler may be ex- 
plained as follows: The fire being started 
in the fire-box, almost immediately the 
water in the coil tubes becomes warm and 
begins to circulate, as a natural result, 
the heated water passing up into the steam 
drum, and the cooler water from the leg 
and drum taking its place, the whole being 
quickly heated to the steam-making tem- 
perature. At this point pressure begins to 
show, and increases very rapidly, since the 
circulation is constantly maintained and the 
water is all at the same high temperature. 

While it is preferable, of course, to carry 
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the water a few inches above the 
crown-sheet, as thereby a more uni- 
form pressure of steam may be main- 
tained, which is always desirable, 
yet the limit of safety is not reached 
until the water is nearly all out of 
the boiler, or lower than the coil 
connections in water leg. Even with 
the level of water below this point 
the only danger would be from pos- 
sible injury to the coil tubes, resulting 
from excessive heat while the tubes 
were unprotected by water. 
Although these coil tubes are rolled 
spirally to as small a size as possible, 
there is still left a space of consider- 
able diameter in the center of the fire- 
box. The tendency of this space, if 
left unoccupled, would be to act as a 
flue, causing an excessive amount of 


heat to pass up through the central { 


fire tubes, resulting in their undue 


expansion as compared with the other (j™ 


tubes and loosening the joints of the 
latter in the top or head of boiler. 

To overcome this difficulty, as well 
as to effect a more uniform passage of 
heat through the fire tubes, direct the 
gases of combustion in more effective 
contact with the coiled water tubes, 
and at the same time provide ad- 
ditional water circulation passages 
and heating surface in the hottest 
part of the fire-box, there has been 
devised an improved water circulat- 
ing fire deflector, adapted to occupy 
the space in the center of the fire-box 
within the coil tubes. 








The design of this water-circulating fire 
deflector is clearly shown in the illustration 
of boiler. It consists of a number of sec- 
tions which are connected in series vertically 
so as to reach from the crown sheet, into 
which the deflector is screwed, to the bot- 
tom of the spiral coils, where connection is 


made with the water leg of the boiler. 


Extending from the crown sheet to the 
top or head are the smoke flues or fire tubes 
securely expanded at both ends, through 
which the gases of combustion pass from 
the fire-box to the smokestack, and which 


also serve to superheat the steam. 
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REMOVABLE LINING 
FOR PUMP BARREL. 





The pump adopted by this firm, as shown, 


New SreaM Fire ENGINE. 
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is of the double-acting type, designed 
by Mr. Charles H. Fox, of the Cin 
cinnati works. 

The pumps are united in a gun 
metal casting, which forms a single 


E body for both, and permits them t 
'¢ be placed much closer as to center: 
i than could otherwise be done. Thi: 


method also obviates any weakness 
in construction attending a connectio: 
between separate pumps, and pro 
vides an ample suction chamber which 
is common to both. In cross section 
as shown by Fig. 2, the pump some 
what resembles a box girder. This 
reculiarity of the pump’s combined 
form furnishes a rigid base for the 
entire structure, simplifies the driving 
mechanism and enables it to endure 
heavy strains without vibration. 

In providing facilities for the expos- 
ure of the pump’s interior mechanism, 
the prime importance of perfect 
water-ways has been fully recognized; 
in fact, the proper arrangement of 
such was made the basis of the de- 
sign, and it is apparent that in no 
manner have the passages been dis 
torted or diverted into unnatural di- 
rections for the purpose of securing 
such facilities; an advantage that will 
be at once appreciated. Every detail 
of the interior of the pump is quite 
accessible. Thus any of the valves 
can be readily examined and replaced, 
if found necessary. All joints that 
must be broken for this purpose being 
planed, flat surfaces. 

There are a good many other im- 
portant features pertaining to the 
construction of this engine, which 
for lack of space we do not particu- 
larize. We may say, however, that 
it appears to have been the intention 
of the manufacturers to look sharply 
after the various features of detail 
that taken together make a success- 
ful whole. 


— <> : een 
Cannot Compete With Convict 
Labor. 





It is announced that the jute mills 
at Oakland, California, are to be per- 
manently closed. Most of the looms 
and spindles and all of the spool ma- 
chines are already idle. A large 
number of Chinese and Portuguese 
will be thrown out of employment. 
The mill was unable to compete with 
the convict labor employed in the 
prison jute mills at San Quentin. 
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Blowing Engines.—I. 





In our issue of October 26, 1893, we pub- 
shed a paper read before the Mining En- 
-ineering Division of the World’s Engineer- 

ing Congress at Chicago, by Julian Kennedy, 
f Pittsburgh, Pa., on ‘“‘Blowing Engines.” 
4s the discussion on this paper embodies 
me matters of interest we here- 
vith reproduce it in full: 
DISCUSSION. 

F. W. Gorpon, Philade)phia, 
Pa.: There can be no objection 
) the use of the cross-compound 
lowing engines, and when they 
.re condensing they are suscepti- 

hle of great range of duty with 
light loss in efficiency. By 
those who have use for the full 
heat of the waste gases, this type 
of engine is advantageous, but 
many furnaces are not so located. 
The pig-iron is: their finished 
product, and the gases are to be 
employed only for furnace use. 
In this case simple engines are 
preferable, being less expensive 
and having less parts to take care 
of. These reasons determined 
the introduction of the engines, 
a sketch of which is distributed 
at this session. There are three 
of these engines to furnish blast 
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and the brass segmental rings only touch 
the cylinder. 

We think that, with these plans well 
carried out, there can be no more objection 
to the horizontal blowing engine than to the 
ordinary horizontal engine so extensively 
used, while both possess the same advan- 
tages. 




















for two furnaces, for a make of 
about 250 tons per day, using 
75 per cent. anthracite and 85 per 
cent. magnetic ores, and 
they are expected to blow 





MACHINIST 


gines 48-inch diameter by 72-inch stroke, of 
Porter-Allen type, coupled at right angles 
to one shaft. The shaft carries a fly-wheel 
22 feet in diameter, and 80 tons in weight. 
The point of cut-off is regulated by hand 
levers moving a link block to give the speed 
and blast pressure needed. Owing to the 
low pressure (70 to 80 pounds) allowable 
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up to 20 pounds pressure 
per square inch. 

For blast furnaces I pre- 
fer the single to the coupled 
engine,except in compound- 
ing. The engine presented 
is practically the same as 
half of that presented by 
Mr. Kennedy, except in de- 
tail. 

Our inlet valve is double- 















































ported and placed inside 








the cylinder, whereby it 
works under less constant 
pressure and haslessmotion, 
while the increase of clear- 
ance is but half of 1 per 
cent. These valves have 
each 452 square inches area, 
which, forthe limited piston 
speed of 360 feet, is ample. 

The outlet valve openings 
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The blowing cylinders are 60 inch di- 
ameter, and 72-inch stroke, and are arranged 
tandem to steam cylinders. In other words, 
the general plan is precisely that of the 
Youngstown engine shown by Mr. Kennedy. 

The most novel features of this Cambria 
engine are the valves. Both inlet and out- 
let valves are metallic slide valves of grid- 
iron type and fan shape. The 
valves are in heads of the cyl- 
inders, and are worked by nearly 
positive mechanism ; and after 
four years’ work, having blown 
1,100 000 tons of steel in that 
time, the faces of the valves are 
in excellent condition and little 
worn. This isto be attributed 
to the fact that the motion of the 
valves takes place at times when 
they are subject to little or no 
pressure. Both inlet and outlet 
valves are so arranged as to lift 
slightly, in case the actuating 
mechanism fails, so that no ex- 
cessive pressure can be pro- 
duced. The valves were designed 
by Mr. Good, of the Southwark 
| Co. 

The clearance in the air cyl- 
=~ inder is about 2 percent. The 
| high-pressure air current is 93 
per cent. of the steamcard. The 
revolutions made in blowing 28 
pounds of blast on a 12-ton con- 
verter vary from 25 to 40 per 
minute. With improvements 
possible in the valve me- 
chanism, 60 revolutions 
could be easily maintained. 

The apparent objection 
to the horizontal type of 
| engine is its greater wear 
of piston packing; but with 
proper construction this is 
small,and is less than that 
of the engines ordinarily 
used to drive rolling-mills. 
All other considerations 









































in the head are 6 inches in 
diameter, and there are 36 
in all—18 in eachend. The 


valves are very light, of 7. 7 oo ae a cis x Th ae 
phosphor bronze, have flat f ~ uy _— 
seats and slide on fixed | / Tae. a" 


stems.. The valve’s center 
of gravity is in the line of 
the seat, to avoid a tendency 
to cant. The end of the 
stem is a collar 2% inches 
in diameter, forming a pis- 
ton fitted to a chamber in 
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the valve. This acts as an 
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favor the horizontal type. 
‘As Mr. Kennedy says, it is 
more stable, more accessible, 
and cheaper. The steam 
parts of the Cambria engine 
show little wear in four 
years ; and the repair cost 
of metallic blast slide valves 

+ is in their favor. As to loss 
of engine power by break- 

| down, we have on one oc- 
casion uncoupled one side 
and run the other engine 
alone at increased speed for 
a week; and we have re- 
peatedly uncoupled the blast 
valve actuating mechanism 
on one end of one blowing 
cylinder, and run _ three- 
fourths of the double en- 
To do this we have 
\. four stop slide valves on the 
~ nozzles of the blowing cyl- 

\ inders. 
: JAMES ©. Brooks, Phila- 


2/- 9° Approe __ 


























air cushion, saves the valve 
seat, and prevents the noise 
of rapid closing. Loose 
leather collars, between 
which the air always exists, 
form the cushion for the 
opening movement. When 
compared to the usual area 
of air compressor engines, 
these will appear excessive. 

Horizontal blowing en- 
gines have long since been 
out of date, yet simultane- 
ously here are two large 
machines presented. 

Our engine basa tail end bearing. The 
piston rod is 74 inches in diameter, and with 
its own weight and the weight of the blast 
piston, has a deflection of ~, inch. The 
slipper referred to and the full width bull 
ring of the steam piston has to carry this. 
The stuffing boxes are made to accommo- 
date the spring of the rod. The blast piston 
is turned 4 inch smaller than the cylinder, 















































Fig. 3. 
BLOWING ENGINES. 


Jos—EPH MorGAN, JR., Johnstown, Pa.: 
An existing example of the double hort- 
zontal coupled engine is that which the 
Cembria Iron Company contracted for in 
1887, and finished in 1888, for its new 
Bessemer plant. The builders were the 
Southwark Foundry and Machine Co., of 
Philadelphia. 

In design itis two horizontal steam en- 





upon the boilers then in use, the engine was 
not compounded. Although this would 
have increased the cost of the engines, yet 
in building a new plant the amount saved 
on boilers would make the total cost about 
the same. I therefore quite agree with Mr. 
Kennedy that horizontal double compound 
engines will be the blowing engines of the 
future. 


delphia, Pa.: Owing to the 
large cost of maintenance 
of blowing engines for Bes- 
semer and blast furnace pur- 
poses, due to the continued 
crystallization and breakage 
of the ordinary metal valves 
used, and the liability to 
accident from such break- 
ages, also the consequent 
limited speed of such ma- 
chines, engineers have given 
much thought to the design 
of some device to reduce the 
repairs and liability to ac- 
cidents, and at the same time 
increase the efficiency of engines of this class. 

With the exception of the old-fashioned 
leather flap valve, it has been almost uni- 
versally the custom to use various modifica- 
tions of the mushroom valve, which are 
actuated in one direction by the air pressure 
and in the other by a spring. To make 
them tight and protect them from undue 
jar, various forms of leather and gum 
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All, so far as I 
have been able to learn, require frequent 
renewal and expensive repairs. 

To overcome the liability of breakage 
these valves have at times been made very 


cushions have been used. 


small. In doing this the area of the valve 
openings is greatly reduced, and the conse 
quent friction raises the temperature of the 
air very much. For this reason the density 
of air actually delivered to the cylinder is 
less than it would be if allowed to enter 
more freely. Even with the larger valves 
of this type the tortuous passage of the air 
as it enters the cylinder creates considera 
ble friction, and heats the air toa higher 
temperature than if it had a free passage. 

In addition to this, it is impracticable to 
allow these valves a lift of one-quarter of 
their diameter, in order to get the full area, 
without shortening their life very much 
Furthermore, these valves are very erratic 
in their movements, and, therefore, the area 
counted upon is never realized in their 
operation. 

The Southwark Foundry and Machine 
Company, of Philadelphia, with which the 
writer is connected, has expended a large 
amount of money in experiments upon air 
valve gear, with a view to overcoming the 
difficulties explained above. They feel that 
they have succeeded in getting a free pas- 
sage for the air to and from the tub, and at 
the same time in making the gear entirely 
automatic and capable of running at much 
higher speed than has heretofore been possi- 
ble. Thus far they have used gridiron 
valves, so well known in connection with 
steam engines. They have made them with 
as many ports as practicable, in order not to 
reduce the area of the valve opening to such 
an extent as to have the air affected appreci 
ably by the heated parts of the cylinder 
head. 

In an 84 inch blowing tub they have been 
able to secure at each end seven large ports 
for inlet, and a like number for the outlet 





area, giving an average of 10 per cent. of 
air piston. They have, however, designs 
for other styles of valves, upon which they 
are experimenting with a view to further 
improvements, if practicable. By having a 


number of ports it will be understood that 
the moment the valve begins to open the 
Notwithstand- 


area is multiplied very fast. 








gridiron type. Under ordinary circum- 
stances this would be subject to criticism, 
owing to the fact that there would be more 
wear near its periphery than at its axis, 
thus leading to leakage ; but the design is 
such that in its operation: it lifts from the 
seat just at the moment it moves, and rests 
on the back surface until the movement is 














Fig. 4. 
































Fig. 6. 


BLOWING 


ing the valve is almost instantly opened the 
full amount, this feature is an advantage. 
Fig. 1 shows the head on the blowing tub 
of a double horizontal blowing engine, made 
for the Bessemer plant of the Cambria Iron 
Company, by the same firm, in 1888. This 


























valves; these ports being of very liberal | valve, it will be noticed, is of the fan shaped 
Mason REGULATOR Co., Boston, 

YOUR No. 000 PUMP 
has been placed on Str. “ Riverside,” of Continental Steamboat Co., and 
works like a charm; everybody who saw was well pleased with it. The 
other pumps owned by the Company, are not in it with the Mason, at 
least, so the Manager thinks. 

(Signed) PROVIDENCE ENGINEERING CO., 

Providence, R. I, 
“a ELECTRIC, STEAM Chicago ROGRESSIVE AND G) & 
UFFALO gum russ Tyrer ony 1 APARTMENT 
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THE GAS ENGINE, | 


History and Practical Working, 
By DUGALD CLERK. 
With over 100 engravings. 12mo, cloth. $2.00. 
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BORING AND TURNING MILLS. |* 


87, 54 and 62-Inch Swing, with Two Regular Heads, 
42-INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 


All feeds positive. 


‘Mfuchines are self-contained and therefore do not require an expensive foundation. 
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E. P. BULLARD, Prop. 


BRIDCEPORT, CONN. 


New York Offica 86 LIBERTY STREET. 





ENGINE. 


completed, when it is forced back to its 
seat by the incoming or outgoing air, as the 
case may be. 








The efficiency of this device is shown by 
the fact that after five years of constant 
service the wear upon the face of these 
valves is hardly perceptible. This valve is 
actuated by steam, applied to the piston of 
a supplemental cylinder, as shown in Fig. 
1. The steam is admitted and shut off from 
this cylinder by a pilot valve, which in turn 
is moved by the accumulating pressure in 
the tub, acting on a differential piston and 
a cam, alternately. 

This vertical differential cylinder is con- 
nected on the larger end to the blowing 
cylinder, and on the smaller end to the 
receiver. The ratio of this differential pis- 
ton is proportioned in such a way as to 
cause it to start the movement of the pilot 
valves a little in advance of the time at 
which the piston in the blowing tub arrives 
at the point where the outlet valve should 
open. This is done to prevent the building 
up of a pressure, in advance of the opening 
of the outlet valve, greater than that in the 
receiver. This device has accomplished 
the purpose for which it is designed to the 
entire satisfaction of the makers and users 
of this engine. The inlet valve is positive 
in its movement, and is actuated by a cam, 
as shown in the figure. 

This engine, I understand, has given no 
more trouble to the users than the ordinary 
steam engines without the air attachment 
used about their mill. In other words, it is 
not necessary for the engine to be overhauled 
on Sunday in order to have it ready for the 
next week’s work, as is the case with the 
old style blowing engines. The engine in 
which the above valves are used is a quar- 
ter crank, with steam cylinders 48 inch 
diameter, air cylinders 60 inch diameter, 
both 72 inch stroke. 

Fig. 2 shows a plan, and Fig. 3 an eleva- 
tion, of an engine similar to that furnished 
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Repairers, &¢., Adjustable Dies with Guides, — 


SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO., 


Greenfield, Mass., U. S. A. 








i SeT N22. STOCK 6 IN LONG 





eR, “MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE is redressing 


Soite REPRESENTATIVES IN THE UNITED Starss, 


B.M. TF ONBS w& CO., 


BOSTON: ti & i3 Oliver St., 


NEW YORK: (43 Liberty St 





7 9 10 24 SWE. 


Modern Design. 
Valuable Features, 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLI' 





ISBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


H.W. JOHNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK, 
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the Cambria Iron Company, with the ex- 
ception that it is a cross-compound. The 
steam cylinders are of the well known 
Porter-Allen type. This engine can be dis- 
connected, and one side run alone. 

I very much prefer horizontal engines, as 
all the parts are more stable and accessible, 
and less liable to neglect, owing to the fact 
that it is so easy to look after oil cups and 
other parts. 

It has been argued by many that the hori 
zontal engine is difficult of maintenance, 
owing to the wear of the cylinders. In 
the above case there has been no trouble 
whatever from this source. The cylinders 
are in excellent condition, although no tail 
rods or other devices, frequently thought 
necessary, have been used. 

The above-named company has in opera- 
tion horizontal tandem compound engines, 
with low-pressure cylinder 75 inch diam- 
eter, 66inch stroke, running at eighty 
revolutions as common practice, and at 
times higher, and after a year’s use there 
are no signs of difficulty with the cylinders. 

The air end of the blowing engine men 
tioned above is entirely automatic. As an 
interesting exhibit, I insert Figs. 4, 5 and 6. 
The first is a card taken when starting the 





engine, with partial pressure in the receiver. 
It shows that the pressure was built up 
automatically from the point at which the 
engine started to the maximum. The two 
latter shows card taken with no pressure 
in the receiver at the start. They illustrate 
the automatic building up of the pressure 
from the atmosphere to maximum. 

In explanation of the apparent distortion 
of the above diagrams, I would say that 
the cards were not superposed, owing to the 
fact that the string stretched as the speed 
increased, and in opposite directions—the 
indicators being one right and one left. 
Each of the various diagrams, when con 
sidered separately, shows the absolutely 
automatic action of the valve. 

















Poole, Roche & Co., Whittenton, Mass., will re- 
sume operations. 

The Montague Paper Co., 
is adding new machinery. 

The Smelting Works at 
sumed work permanently. 


at Turner’s Falls, Mass , 


Portland, Me., has re- 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 












VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





ROBERTSON 
THOMPSON 





ial, and the best designs. 


@ 


SHOULD 
PAY 


$85.00foran Indicator when you can get either of these for 
$40.00, packed 1n finest cases, finest Workmanship, finest mater- 


Send for circular of Reducing Wheels, Planimeters, Three-Way 
Cocks and 25 other high grade specialties. 
HINE & ROBERTSON CO., 
61 Cortlandt St., New York. 






IMPROVED 
re — tht L ww 
0.00__ ¢ 





L. V. Boyle & Co., of Chicago, will establish a 
saw-mill and box factory at Rosedale, Miss. 

The burned tinware factory at 
of Stratton & Terstagge 


Louisville. Ky., 
, Will at once be rebuilt. 


The New Haven (Conn.) rolling-mill has started 
up again after six weeks’ idleness, with 150 men. 

T. B. Willis & Co. have leased the Monroe 
(N. C.) Foundry and Machine Works and will oper 
ate it. 

Operations have commenced on the foundation 
for the new B. & A. shops at West Springfield, 
Mass, 

The W. Dewees Wood iron plant at McKees 
port, Pa., has started up. About 500 men are em 
ployed. 

The Moundsville (W. Va.) Mineral Company 


will at once rebuild its burned mineral wool manu 
factory. 

The keyboard factory 
stock, Cheney & Co., 
business. 


and ivory works of Com 


Essex, Mass., have resumed 


A compound engine 
added to the Ives 
burg, Mass. 


of the tandem type is to be 
Johnson Co.’s plant at Fitch 


The Malleable Iron Mfg. Co. has been formed at 
Columbus, O., with $25,000 capital, 
R. T. Houk and others. 


Incorporators, 


The Rotary Engine Co. is among the latest to 
form in Chicago. Capital, $160,000. 
Wm. Smith and others. 


Incorpe yrators, 


There has been formed The Rochester (N. Y.) 
Hardware Co. with capital $10,000, and Directors 
T. T. Smythe and others. 


A. G, Rhodes and others have formed at Atlanta, 








the Rhodes, Snook & 
The capital stock is-$30,000. 


Ga., Haverty Furniture Co. 
The Edward S Clark Co. has been organized at 

Kittery, Me., for the purpose of building steam 

yachts, with $30,000 capital stock 

laid off at the W. N. 

Orlean, N. Y., several months 

to dull times, are at work again. 


Twenty-five 
Y. & P. car 
ago, owing 


he ittdale (Pa.) Tron and Steel Co, has signed 
the Amalgamated Iron and Steel Workers’ scale, 
and the 400 employes have returned to work. 

The Sampson Mfg. 
Hartford, 
tal stock 
others, 


men who were 
shops, 


Sci 


Co. been chartered in 
Conn.,to manufacture machinery. Capi- 


$10,000. Directors, C. F, Doebler and 


has 


Among the is 


recent concerns to incorporate 


the Imperial Ball-Bearing Axle Co., Chicago; capi- 
tal, $10,000. Incorporators, Edw. E. Elliott and 


others 


The Bachelder Mfg. Co.'s plant, Wallingford, Vt 
which has been idle for many years and was form- 
erly used for the manufacture of forks, has been 
sold to loeal parties who contemplate utilizing it 
for the manufacture of lasts and possibly axes, 
etc. This property rinally cost over $100,000, 
and was sold for $12,000 a few days ago 


orig 


The Hartford Dredging Company bas the con- 
tract for dredging a channel to connect the 


Great Salt Lake on Block Island with the 
The 100 feet long and 15 
feet deep, and as the water in the lake is from 
to 60 feet deep, it will form an artificial harbor 
of great benefit tothe island. The State of New 
York has appropriated $25,000 for the construc- 
tion of the channel, and the town of Shoreham 
a like amount. The work will be begun as soon 


Atlantic 
Ocean. channel witl be 


25 
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LeCOUNT’S LIGHT STEEL DOG. 


No. INCH. PRICK. | No. INCH. PRICE | 
1 Bg $ 385 8 2 $1. 10 | 
2 lo BS Small set of 8—5. 50 | 
3 or 50 9 Uy 5, 40 | 
1 : 60 10 3 1.50 
5 114 (i) 11 Bue 1.70 
6 The. 85 12 i 1.0) 
7 134.... 1.00 Fullset of 12—12.Cu 


y C. W. LeCOUNT, South Norwalk, Conn. 


goods are for sole by C HAS. CHURCHILL 
, London, England 


& CO., L’t’d, 21 











BETTS MACHINE CO., 


WILMINCTON, OEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! 











Sectional Steam Pipe 
ABSOLUTELY 
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SELLING ACENTS. 











AGNESIA 


and Boiler Coverings. 
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IRE-PROOF. 


SELLING ACENTS. 


133 Sycamore St. 


Sprinkman, Milwaukee 





W. Hite & Co., Louisville, 176 Fourth St 
Robert A, Keasbey, New York 54 Warren St. z dab i = “ " ee 1 
5. C. Nightingale & Childs, Boston, 134 Pear! St. {ANUFACTURED BY ' " " ' ne é hp ns es 
S P onkling etroit, 2 wate ., Kast. 
Macan & Co , Philadelphia, 1420 Callowhill St. hi co 8 Ne eee 
Jadgley & Co.. Denve & Market Sts. 
Wallace & Bro , Baltimore, 432 E. Pratt St i ty - K iad s Se hee 
uh é ontan chine 0.8 a i 
Wm. B. Morgan, Washington, Builders’ Ex’e . Ss : ; bats . : ; 
Delbert Engineering C New Orlean CINCINNATI: AMBL ER, CLEVELAN D: R. W. James, Putte City, Mont. 
; ct one ‘ - . 3 . » e So issing S. F'ncisco 2 California St. 
Symmes & Co., Memphis, 192 Front St. 114 West Second Street, PA. 117 Water Street. D lia & Deussing F’nci ilifornia St 
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FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG $7 


AND OTHER RS ‘aa 
SEND FOR | 
CATALOGUE E. 





18-inc h Engine! L athe. 


‘THE CELEBRATED 


ENGINE LATHE 


| METAL- WORKING MACHINES 
| FITCHBURG, 
MASS. 








COOKE & CO. 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS. 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write fo. Catalogue and 
mention this paper. 








HENRY CAREY BAIRD & CO,, 


_ INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 
tar Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and o ur other Catalogues and Cir 
culars, the whole cover ng every branch of Science applied 


to the Arts, sent free and free o postage to any one in any 
part of the world who will furnish his address. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 
Length of stroke 
m>changed INSTANTANE. 
~ OUSLY while IN MOTION, 
‘Get Photos & Prices. 


NOTHING LIKE IT. 
*Fox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 











sane Hs 







PROVIDE 


large machine tools. 


as large orders receive careful 
shops which have tools smaller than our 


CCVVVVVAG 








BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 


NCE, BR. If. 


Orders are solicited for machine work requiring accurate workmanship and 
Our equipment is probably superior to that of any shop in 
New England, employed chiefly for contracts or general jobbing. 
attention, 


Small, as well 
and we are prepared to assist machine 


own. 


BV 








P.H.@ F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 
8.8, TOWNSEND, Gen, Agt. ) 163 & 165 WASHINGTON ST., 

COOKE & 00., Selling Agts. } NEW YORK. 








WORTHINCTON 
CONDENSERS. 


ACCRECATING IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St 


CLEVELAND, 


PHILADEL P MIA, 607 Arch St. 
ale South Water S 
CAGU, 185 to 139 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 








In Writing, Please Mention This Paper, 











14 





AMERICAN 





MACHINIST 





Aveust 9, 1894 











+ 
as the dredging machine can 
Block Island, and it will require 
complete it. 


be taken over to 
eight months to 


Superintendent Dunstan, of the Central Copper 
Mine Company, in Kewaunee County, has received 
orders from the directors in Boston to abandon 
the mine. Tnis closes a forty year term of con 
tinuous operation of this mine, during which it 
has returned to its stockholders $2,000,000 in divi- 


dends on an investment of $109,000. The shut 
down is due tothe utter exhaustion of the vein 
and the failure to find other deposits on the com- 


Four hundred men, wholly de- 
out of employment. 


pany’s property. 
pendent upon the mine, are 

The 
awarded the 


Birmingham (Conn.) Iron Foundry has 
contracts for the erection of a new 
foundry building for the concern on the land 
recently purchased from the Peck, Stowe & 
Wilcox Company, and lying directly south of the 
company’s present buildings in Derby. The new 
building will be a substantial brick structure, with 
an iron roof. The main building will be 168x764 
feet, with an ell to take in the cupolas, cupola 
staging and core The roof will be a very 
strong one, covered with 2-inch planking and 


room. 


slate. D. H. Austin has received the contract for 
putting up the foundations, and S. E. Gesner for 
the brick work and roof covering, and all the 
other work, except the iron truss roof, the con- 
tract for which has been awarded to J. E. Bud- 
dington, the builder of the Ansonia bridge. Work 
will be begun at once on the _ building, which 


is to be completed by the middle of October. 
The company, in fitting up the new foundry, will 
put in six 15 ton power cranes, a hydraulic eleva 
tor for handling coal and iron, new roll pits, core 
ovens and scales. This improvement will be one 
of which the public will be glad to learn as it will 
largely increase the facilities of the foundry.— 
Ansonia Sentinel. 





Machinists’ Supplies and Iron. 


New York, August 4. 1894. 

Tron—American Pig—We quote standard brands, 
$12.50 to $13 for No. 1: $11 to $12 for No. 2. 
Southern brands, $1150 to $12.25 for No. 1; $10.50 
to $11 for No. 2; $10 to $1025 or No. 3; $10.:0 to 
$11 for No. 1 soft; and 10.25 to $10.75 for No. 2 
soft. F: undry No. 4, $9.75 to $10 25 

Antimony—We quote L. X., *3¢e. ; Cook- 
son's, 934c to 10¢c.; Hallett’s, 8.25¢ ; and 
U.S. French Star, 10c. 

Lard Oil—We quote 55c. 
quantity. 

Copper—There is no change of any importance 
in the market. Offers are more plentiful at siightly 
lower prices Consumption is very light. Lake 
Copver is quoted at 9g°e., but 9.10c. will buy. 

asting Copper is held at 8.60c. Lower prices are 
looked for. 

Lead—The market is firm. 
York delivery 3.65¢c. to 3.70c. 

Spelter—The market is weak. 
3 45e., New York delivery. 

Tin—Th-re is no improvement in 
Buyers buy only for immediate demand. 





‘to 83gC 
.to &.! BOC 


to 57c., according to 


For spot lead, New 
is quote”. 


Spot is quoted at 


the market. 
For spot 








1s.80c. is asked 
ale af 
+ WAN TED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. “C opy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Young mach. wishes sit., talc & good worker. 
m'‘berlI. A of M., D. C. Springer, New Haven, Pa. 

Wanted—By a German engineer and draftsman 
a position. Box 130, AMERICAN MACHINIST. 

Draftsman, tech , with shop practice, wants pos., 
best references. E. L., 3413 3d Ave., New York. 

Wanted— Foreman for drawing-room of a large 
mfg concern in the mechanical engineering Ine. 
Address Box 127, AMERICAN MACHINIST. 

Wanted -A competent man totake charge of a 
small but complete plant for manufacturing eleva- 
tors. Box 129, AMERICAN MACHINIST. 








CLEVELAND. FWIST DRILL 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


CLEVELAND, 0. 


COR. LAKE & KIRTLAND STS. 


warureret 


uate reer? 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 








DETROIT TWIST DRILL CoO., DETROIT, MICH., U. S. Ay 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere, 


Send for Catalogue. 





SECOND-HAND MACHINE TOOLS, 


Boiler Tools and Steam Hammers 


Now remaining unsold in the Engine and Boiler 
Works, will be sold very low before removal. 


IRON PLANERS. ENGINE LATHES, 


19 in. x 8 ft. Wheeler. 13 in. x 6 ft, Bls ee il 
20 * x 4° Lathe & Morse. 4 x 6 s Re 
24° x 4° Wood & Light, Is x 5° Pe nd, 
24 “ x 5° New Haven 16 ee, Ps New Haven, 
- “9 _ Y. S. Eng. Co, 7 = 6 Eco = 
30 ‘* x 10 “ Pease 5 utnam. 
35 ‘' x 7 * Hewes & Phillips. 20 ae. 0 of each bars 
36 ** x 8 * Pease. <2 x arrington, 
60 ** x24 “ Heavy Pattern. ae x + , eles a 
> ® ° ‘ x * Prentiss, Taper. 
SHAPERS. 35 x 15 * Hewes & Phillips 
8 in. Stroke Gould. I Ri lee Br gl 
16 . Gould & Eber. r-4 if , Serris & Miles 
92 + “ Triple Geared, 48 x 17 ‘* Hewes & Phillips 
DRILLS. i; HAMMERS, oy 
25 in. Swing, Prentice. complete, 44 \b, Helve, Bradley, Up’g't 
26° Prentice Friction. | ony Steam k erris & Mile 8. 
1 Cinti, complete 1200 Dr on with Lifter, Forel 


“ Old Style. 
Radial Drill, 86 in. complete 


MILLING MACHINES, 


F'd’y’s Mg 
BOILER TOOLS. 


Pei : | Rolls, 6, 8 and 1046 ft. 
Brown & Sharpe No. 6. Plain, Hor. Fiange Punch. “H. and J 
Brainerd No. 15, Universal. Flange Clamps, 6 ft 7 
Garvin No, 3 Bk, Gears auto. fd. | Bement Plate Planer, 16 ft 


BORING MILLS. 


Bement No. 2 Hor., B. & D. 
Bement Cyl. Borer, for Cylinders 
10 to 30 in. ; 
Upright B. & T. Mill, 38 in. 
Pond Upright B. and T. Mill 6 ft. 
B, & 8. Upright Turret Borer. 


MISCELLANEOUS. 


Acme, 3'4 in. Bolt Cutter, 
Slotters 10 and 8 in. Stroke, 
Putnam Tool Grinder. 

Screw Machine, 2 in. hole 
Hand Jib Crane, * Cheap.” 
Allen Port Riveting Mach 


J. J. McCABE, 


E. P, BULLARD’s |!4 Dey St., 
NEW YORK. _ 


N, Y.Mach’y Warerooms. 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 W. Washington Street, 


PRESSES, DIES, 
PUNCHES. 
DROP HAMMERS, 
SHEARS AND 
= SPECIAL MACHINERY. 


The STILES & PARKER PRESS C0. 


aon eee 








* in, Post Drill. llin. x 5 ft. Eng. Lathe, 
* Auto, Feed to Table 14 og * 3 "eS 
for Butt Drilling. 15 6and 8 ft. Eng. L athe, 
1, 2and 3Spindle Sensitive with | 16 * 5 6,7and 10 ft. Et ng. ‘ 
and without Power Feed. 18 6 7Tand& * 
2,3 and t Spindle Gang Drills, 2 Sand loft. 
20 24, 26, 28, 30 and 44in. ** 21 10 and 13 r ft. . 
Min. Swing Post Drill 4 19 
dft. Arm Radial Drill. 25 16 and 24 ee +8 “ 
12 in. Stroke, 16in. x I6in, Crank 26 10 ae ‘ 
Planer, 32 16 we ae 
16in. x4 ft. Planer 35 13 8 “ 
zt ** 4,5 and 6 ft. Planer 52 ‘ 35 as “6 $6 
28“ Sand & 57 in. Double Head Driv 
80 5,8 and 10 ing Wheel Lathe. 
60 20 “ Bement Car Axle Lathe. 
1 es f 14 & 2in. Bolt Cutter Schenk’s. 
9, 12, 16 4 and 26 in, Stroke  7Spd't Nut Tapper, Dunel. 
Shape 2 Spd’! Profiler, No. 1P. & W. 
10 in. Stroke Slotter. No. 1 2 and 2's Screw Machs, 
Hyd. Rivetting Machine. P.& W. 

Crane, Both Al, No. 1 Lincoln Pattern Miller. 
Punch and Shear Hand Millers, Screw Slotters, 
Plate Planer. Mill and Cutter Grinders. 

Lot of Miscellaneous Machinery, Engines, ete, Send for 


Latest List. 


GEO. PLACE MACHINE CO., 


145 BROADWAY and 86 LIBERTY ST. 
511 and 513 WEST 13th STREET, 


NEW YORK. 


Offices: 
Warehouse: 


A mechanic with experience in designing special 
tools, etc., wants position as general foreman or 
asst. supt., age 36. Box 131, AMERICAN MACHINIST 
Mechanical draftsman, technical education, and 
experience in both drafting room and shop, wants 
position. Address Box 134, AMERICAN MACHINIST. 
Wanted Pos by young mech. oraftsman, 6 
years’ exp. Heavy machine tools, printing macn’y 
and gen. mach'y, 1st classrefs. W.,.Am. Macu 

Wanted - Position by steady molder of ability, 
expd. on heavy eng. work, general jobbing, snip 
work, etc., green, dry orloam. Box 135, Am. Macu#. 
Situation wanted by a tooimaker, experienced in 
desig’ ing dies and chucking machine tools for the 
manufacturing of bicycles. Box 136, AM. MacuINIsT. 
Draftsmsn and vise hand, have experience in de- 
siguing haulage machinery, wishes position in 
drawingroom or shop. A B., 15, AM. MACHINIST. 


Wanted—Young man to organize piecework sys- 
tem in an engine shop, should be thorough me- 
chanic. Address, with exp., K., AM. MACHINIST. 


Man experienced on printing and folding ma- 
chinery; understanding character of same, design 
and manutacture, and capable of producing eco- 
nomically, seeks position. Artificer, AMER. MACH. 


W anted—Foremanship in small machine shop by 
young machinist with experience in shop and 
drawing-room of tool works. Up in latest practice. 
Philadelphia preferred. Box 132, Am. MACHINIST. 


First-class mech. eng. ard d'aftsman, expert in 
iron and steel works and mining ma h’y. in steam, 
hydraulic and gen. eng g & structural work. wants 
responsible pos., moderate terms. *‘All Around.” 
AMERICAN MACHINIST 


Wanted—A man thoroughly acquainted with the 
Jones & Lamson turret lathe; one who can work 
the machine to its full capacity. To such a man, 
steady employment can be given. Address Taun 
ton (Mass.) Locomotive Mfg. Co. 








Wanted—Pos. as supt., asst. — chief engineer 
or chief drattsman by member A. S.M. E., 15 years 
experience in d+ sign, manufac ture and operation 
of Corliss & auromatic engs.ice & rig. machines, 
dynamos & electric mac’’s & mod. electmre power 
plants, best refs. Engineer, Box 128, AM. Macu. 


Wanted—An experienced salesman to sell strictly 
high-grade tool steels nm titisburgh, St. Louis and 
intermediate points. Only one who can give first- 
class refereaces, and can command a good trade 
in those markets need apply. Address Box 133. 
care AMERICAN MACHINIST. 








.~ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care wili 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York.Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
For Saie—Secon‘-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E.O. Chase, Newark, N. J. 

Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 

Manufacturer wanted for a well-known line of 
stand rd meaiom weight machinery. Must be 
good work and witbin two hours of New York 
F P., care of AMERICAN MACHINIST. 

Do you want a picture of the famous Locomotive 
“9997”? Send 50 cents for our fine copper plate 
transparent picture (14x23), showing all parts inside 
and ou/side, all named and numbered, on satin 
gloss paper, for framing, educational, beautiful, 
correct. Locomotive Engineering, 256 B’way, N.Y. 











AMERICAN GAS FURNACE CO. 


OIL CAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY: 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. c., England. 





SECOND-HAND MACHINE TOOLS. 





ENGINE LATHES. DRILL PRESSES. 
as 10 in. Slate, 1 Spindle. 
13in. x 5 ft. Phenix. ‘© ak PS 
4°‘* x 6“ Bogart. a ah oon res 
ib“ x 6‘ Blaisdel. que ee 
15 ‘ x 8 * Fitchburg, 3 1 
16“ x 6° Perkins, 3 6 
16 x 7‘ Bement. 90 fi; 'B ae, 
16‘ x 6“ FB. E, Reed, an  Blaiedi : 
18 x 6 ‘* New Haven Sey eT 

1 Base 2 
So owe mes 5 ft. Niles Radial. 
18 x 10 “ wT) : 7ft. Alfred Box Universal Radial. 
20“ x 6° Bullard. 9 ft. Hoily Mfg. Co., Radial 
w9* x12“ Fifield. wee REW MACHINES, 
30 ** x 12° Blaisdel, No. 1 Garvin. 
37“ x14“ Old Style. ** 5 Brown & Sharpe. 
yD pe “* 2 Garvin, 

PLANERS. ‘* 2 Warner & Swasey. 
22in.x SF in. x4ft.L. W. Pond. ‘* 3 Windsor Machine Co. 
24 x2 x6 W Mite omb ‘* 2 t4 Pratt & Whitney. 

24 in. x os in. x 10 ft. Peasé 3 Garvin. . 
_ Planer Co. bs in. x 5 ft. Flather & Co, 
28 in. x 28in.x 7 ft. New Haven. x 6 ‘* Hendey Mche. Co, 

SHAPERS, MILLING MACHINES. 
10 in. Juengst Crank. No. 4 Garvin, Hand. 

10 ** Wood and Light Traverse il Power 
Head. me al 
15 in. Juengst Crank. come Universal 
18 * Putnam Traverse Head. 5 Bra ainerd, Stan’d Univ. 


| 

DRILL PRESSES, | 

10 in, Milliken Bench. | 
10 * Gardam Sensitive. 


2 Gs urvin, Lincoln. 
s Rack Feed. 
Garvin Heavy Slab Miller. 
Also, a large number of other machines. 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


Write for complete list 


MANUFACTURED BY 


JOHN BECKER MANUFACTURING CO., 
FITCHBURG, MASS. 





THE BECKER MILLER No. 41: 


# 
i 





SWEET’S 
Measuring Machine. 
The only micrometer 
that wiil not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


= 





Also 51 North 7th St., Philadelphia, Pa. 





Svracuee N VY 








The Andrew Patent Drill Chuck. 


The original (not copied) device to pre 
vent twisting off Tangs. No extra cost 
fou REW’S reverse incline groove 
in the shanks. Chucks made di:ect on 
new or old spindies. Hol is heavy taper- 
shank tools from dropping out Best 
Practical Chuck in the World. 
Endorsed by al promiment f[wist Drill 
Maker- and Mechanical Experts. Send for 
catalogue. 


M. L. ANDREW & CO., 
CINCINNATI. OHIO. 





The “Eclipse” Drill, Tool and Graver ee Yo 


The only practical device for 
the re-sharpening of drills or any 
other tools requiring a flat surface 
and fine edge. It can be adjusted 
to any ancle, and by aid of the 
degree or index marks the drill or 





t ‘an be set to the desired angle 
instantly 
Price, Size A $175, sent post 


paid on receipt of price. 
EZRA F. BOWMAN & CO,, 


22 K, Chestnut St,, Lancaster, Pa, 








TOOLS 


FOR 


SHEET METAL WORK, 


2 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL 6O., 











BUFFALO, N. Y. 


c——— 





eS SSF, 


order. 


— prices for either 


ait 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


= Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round. flat, or square wire, 
similar in shape to those shown in the cut herewith, Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 


machine ur the goods, whichever may be de sired. 


‘Bicycle and Labor Saving Machinery a Specialty. 





For all Anti-Fric 
Purposes. 


on 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 
SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 





CLEVELAND OHIO. 


STEEL BALLS 












SEND FOR 
CATALOGUE. 

















1894 


Avaust 9, 


AMERICAN 








MACHINIST 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
.O;0 b Bx, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 








Machinery. 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 ns 56th St. 


NEW YORK. 


I. shiver & Co, Wo 


MANUFACTURERS oo 


TRAVE LING Cc op oe 144, 2, 3, 
capacity, to beo at b ) 
roy | oe ed ag operated by Hand, or whats orin part 


5 and 10 Tons 





NORTON EMERY WHEEL CO., 


wo sich MASS. 


ILLUSTRATED CATALOCUE FREE. 









Hi! 


Send for Circulars 
and References. 


| § TRAVELING CRANES 
3 Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


_SEND FOR CATALOGUE. 

































2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 

















THe BE 


GROBET 
SWISS FILES. 


I~ Sl es ae’ me, A= dis re 
IONTGOMER? “7 
tos POLTON: STREET, 


New YORK CITY. 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 


Absolutely 
Accurate 


§. M. BALZER, 


Manufacturer of Coun! 
ing and Measuring 
| Machines, 


| 129 Worth Stree! 
@ NEW YORK 








A LARG E SIZE. 








Combined drill and a for centering lathe work. 
Countersinks Ye drills as and ig Price per doz. $3.00. 


Y A 32 
=. 3: a 

t poet ‘paid in U. S. or Canada. 
J.T. SLOU & CO., Providence, R. I. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


| i fully furnished. 

> The Albro-Clem 
Elevator Co., 

41] & 413 Cherry St, 








Philadelphia, Pa. 






Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St,, Finsbary, London, Eng. Awards at the World’s Fair. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


3 THE LATEST 
gs — IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 











work. . * . 


““CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





Jordan Planer Chucks, 


For Price and Description, address 


Cc. W. JORDAN 


4 Wayne St., 
WORCESTER, MASS, 


The “National,” 


INDEPENDENT, 
UNIVERSAL, or 


. COMBINATION, 


Est’d 1882. Strongest. Easiest to 
change. Best finis Reversible 
Jaws (patented) giving 5 changes 
including every possible position, 
ILLUSTRATEDCATALOGUE sent. Liberal 
discounts. Prompt shipment. W. WHITLOCK, 
839Cortiandt St..N. Y¥.— Wor ks,Hoboken,N.dJ. 


WE LEAD, OTHERS FOLLOW. 


Sweetiand Combination Chuck, 


Reversible Jaws. Accurate 

Standard Independent, Solid 
B Shell, Solid Reversible Ji ws, 
Strong and True. 


SEND FOR CATALOGUE, 


The HOUGSON 8 PE PENS MFG. CO., - New Haven, Coun. 


DRILL CHUCKS. 


LOW in Price—HICH in Efficiency. 
WRITE TO 
TRUMP BROS. MACHINE CO., MFRS., 
WILMINGTON, DELAWARE. 

FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 


C7T0NES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 


225 DEARBORN ST., CHICAGO | Wanvev, 
NEw York OrFice, 182 Front Sr. ee 


NO MACHINIST 


will do without it, if he ever saw or used one of the 


‘““COLUMBIA’’ CALIPERS. 
WHY NOT CET ONE YOURSELF ? 


For Catalogue and Prices address, 


E.G. SMITH, Columbia, Pa. 























PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any chuck ever offered. This seems a beonn 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn, U.S. A., 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn. 








SEND FOR CATALOGUE. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Neue Promenade No, 5. 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





IF YOU WANTANYTHING IN THE LINE OF , 


DROP. PRESSES-DROP HAMMERS “STAMPS 
OR AUTOMATIC DROP LIFTERS - 


SEND ron CATA Se 


. > en SN 
yer & PES 


Men naiigl 
TZ 








= Hea Screws and Stods 
in Brass or Steel. 


Gear Cutting, Sheet. “Metal Stamp 
in Automatic Machinery built to 
orc Send sample or drawing for 
estimate. 


SITTMANN & PITT, 


363 ADAMS ST., BROOKLYN, N. Y. 











Is 





SANE sviLle 








RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand- 
ing it has compelled us to issue 
special reprints of several of the 


are usin 
text boo 
of mechanics. 





The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
ada or Mexico for $5 00, post paid, 
and toany foreign country for $7.00. 


articles, our stock is now limited to | Order now before our stock 
complete sets, with tne exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools 
these articles in lieu of a 
on this important branch 


of papers is exhausted. 


ADDRESS : 


‘American Machinist, 
2038 BROADWAY, 
NEW YORK. 















The Sample 
Tells the Story. 


A sample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 











The National 
Feed- Water 
Heater 


\ brass coil Heater 
delivering water to 
the boiler at 210% 
Fahrenheit 

, »H. P. sold. 
P rices aha WwW Satis 
faction universal 


=f 





The National 
Pipe Bending 
Co. 

S2 River St. 





VEVVSVSVSsSssessessesseses 





VSVVSVSVessesessesqsesse 


New Haven, (Ct. 


PUNCHING + SHEARING MACHINERY 
fo BOILER MAKERS ROLLS. - >i 5 


N ew Doty ManuFacurine ©: 











_Wyobsi. | 

















, ARMSTRONG TOOL HOLDERS. 


FITCHBURG MACHINE ‘WORKS. 


Lathe and 


















Claw Jack. 





SEND FOR CATALOCUE D. 


The W. & 8. Hydraulic Machinery Yorks 


WATSON & STILLMAN, Proprietors 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 


hse HBU RK Mass » Des . Sth, 1892. iar 
ARMSTRONG ER¢ Poo Co Shicag 
Gentiemen ow have heen using Find Armstrong 
—_ || Holders in our works for th past seven months, LE) 
| and we are very muc h ple ased with them, We have Si | 
tried several other style of to ol holders THREES i # 
tried yours had not fo “ey ne that was satisfactory oC 
to us and to our lathe men No machine shop should 
be without them ‘In the near future we shall send you further ae 
orders Yours truly, J.L CHAPMAN, Supt Patent, 
Manufactured only by Armstrong Bros. Tool Co., 76-78 Feb. 28, 
Begoweed Ave. Chicago Ill. Send for circulars, Cuas, © HURCHILL 1893. 
& , Ltd,, London, Eng., Agents 


FITTINGS, 





2 Plunger Belt-Pump 
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wE BUILD 
18 STYLES, 247 SIZES 


3 MILLING MACHINES, 


EMBODYING THE MOST ADVANCED IDEAS AND 
ADAPTED TO EVERY VARIETY OF 


TOOL AND MACHINE WORK. 


IMMEDIATE - DELIVERY 


Can usually be made of any style or size. 


MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


’ Write for Our 1894 Ilustrated and Descrip- 
tive Catalogue. 


= THE GARVIN MACHINE C0., 


pte Laight & Canal Sts., New York. 
NEW No. 15 MILLING MACHINE. Also 64 N. 7th St., Philadelphia, Pa. 


A T T F N T r 0 N 14”, 16”, 18”, 22” and 24” 
: £E 


NGINE LATHES. 
WE SHALL HEREAFTER HAVE A FULL 


AND —— 
LINE OF OUR OWN MACHINE TOOLS, ig es 
CONSTANTLY IN STOCK, AT THE WARE- 52”, 80° and 120 


ROOMS OF RADIAL DRILLS. 


Dawson & Coodwin, 
Dietz, Schumacher & 60., 


57 8, Canal St. 
Cincinnati, Ohio, U.S. A. 


CHICACO, ILL. 


ENGINE-LATHE IMPROVEMENTS. 


Independent of Increased Diameters of Cones and Bearings. 
mo meg AND LENGTHS may be made without the use of rules or 



































Post wx. 








——s 











DIANETE RS REPEATED ABSOLUTELY either in turning or chasing, 
also without calipers. 
WITHDRAWING THE TOOL reverses the carriage when screw-cutting. 
CHANGE GEARS are all steel and mounted on one shaft. 
CUTS THE ENTIRE INDEX of screws without removing a single gear and 
cuts spirals a duplicate of screw-cutting index. 
MOST SUBSTANTIAL in design. Price, just where you can afford it, 
GUARANTEED equ: 11 toany tool made, in accuracy,so lidity and workmanship. 
SIZES, 18”, 26' and 30” for quick delivery. 
Write for ‘‘ 25 Points of Excellence,” important as above. 


THE LODGE & SHIPLEY M. T. CO., CINCINNATI, O., U. S. A. 


Us.and, Fauucowe & Norrow Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


22 











LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 

AN GROWING RAPIDLYin FAVOR 


The Highest Award at the World's Columbian Exposition. 
The most useful tool 


many sbop is the RIVET T LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & (CO., Selling Agents. 
Boston, Mass., and Chicago, lil., U. S. A. 


ACHI 


For Reducing and rR fr 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 

For Machines or Information address the 


f Manufacturer, 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 


bam Wares! 98 4S. W. GOODYEAR, Waterbury, Conn. 
EDERCDE» = SW IN¢GS 


J GORDON 


“elem, 
in KEYS PATENT COMPRESSION WEDGE COUPLING. 


CHEAPEST in ‘ eee. also the 
SIMPLEST and BEST. 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J, STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 






AMERICAN WATCH TOOL CO. 














The se Norman Pgs Bench Lathe. 


With attachments, com- 
prises in one machine: 
LATHE, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 


Manufactured by 




































FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


LATHES. 


=. SCREW MACHINES, 
PLANERS AND SHAPERS. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 





17" Screw Machine, 114’ 


Hollow Spindle, 3%” Belt. 





CASTINCS 


For Machinery of any size, from patterus or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N. Y. 
New York Agent, CLEVELAND FOOTE,47 Broadway, 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 


NEW BENCH DRILL. 


Flat Belt, Roek and Pinion Feed. 
rite for Circular.) 











VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 








DAMOUR S& LITT TLEDALE, 204 E. 48d St., New York. 














P= The Almond Coupling 


NEW quarter turn 

motion to replace 
4 quarter turn belts and 
+ bevel gears. 


T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. ¥ 






woirsS.iBss. 

















WALPOLE 
SOLDERING 


WHY EXTENSIVELY USED? 





It does the work Better, Quicker, 
and Cheaper than anything else. 


Samples and full particulars 
cheerfully furnished by the 























Ss | LIQUID WALPOLE CHEMICAL CO., 
pee (GEAR dlworks| ul AL ° SOLID. WALPOLE, MASS. 
35 HARTFORD ST. COCHANY MASS.  —————————eeeeeeeeeeoeosseoee es COCKE oa x 
SEND FOR 1894 CATALOGUE a 
et eeaeiatar hari aa HES RRRRERETESEEPerenerr seit Sch then nether teat te tata tata titi TS 






éa0  *' 
Second Largest Builders in the U. 8S. of 


13 and 20 Crank Shapers 


Stroke adjustable while running. 

Stroke always positive. The vise is 
swiveled, and centres furnished. 

Improved Box table, and removable, 
Heavily Geared.—Strong, Heavy and 
Rapid. Write us. 


— ; 
»— THE SPRINGFIELD MACHINE TOOL CO., : 
SPRINGFIELD, OHIO. : 


PPRRESEECESESSCESESVSERSASIADEU SIRS 
PEPE E ERLE EREETRERERLER ESET EES EET ERE EEUU EEE EET EEE Eee rere rey 


Seersetetts ete 





purer pepevpesggs prrraie 
Dees eee 


S1i2t2t 
xrerirT 





























MANUFACTURERS OF 


Universal and Plain Grinding Machines, 


Any speed between maximum and minimum of 
work and traverse of wheel acquired in an instant. 
Provided for free use of water in all grinding opera- 
tions. For convenience unequalled. Fully guar 
anteed. 

SEND FOR CATALOGUE. 

England: Chas. Churchill & Co., 21 Cross St., 
Loudon, E. C. 

France and Belgium. Ad’Janssens, 16 Place de la Repub- 
lique, Paris. 


Finsbury, 








No.3 UNIVERSAL GRINDER. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 












yF.E. REED 60., 


Worcester, Mass. ‘iE 







MANUFACTURE 


ENGINE LATHES 


WAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, !!1! Liberty St., New York. 
60 South Canal St., Chicago. 





Lathes, 
Planers, 
Drills, 
Slotters, 
Etc. 
NEW HAVEN MANUFAC’G C0., 


New Haven, Conn. 
W. C. YOUNG MFG. co., WORCESTER 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 











A Ii 


Lies in the accuracy 
can be made to produce in a given time. 
will do better nor more than ours. 


LLER’S PROFIT 


and amount of work it will or 
No machine 
Get our book and 


ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 














LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 








ae 


7 P, BLAISDELL & CO., 


aatatt: « of 






WORCESTER, MASS, 


—_—_— 


, BEVEL GEARS, 


: Cut Theoretically Correct. 
For particulars and estimates apply to 


RUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Phifadelphia, Pa. 





PRENTICE BROS., WORCESTER, MASS. 


Makers of Vertical Drill 
Presses, 12 to 5oeinch swing, 
Radial Drills, Gang Drills, 
y Boiler Makers’ Drills, Radial 
Dnilling and Countersinking 














Machines, for ship plate and 
bridge work, Seacles Drilling 
Machinery. 

Engine Lathes from 11 to 
21 inch swing, any length of 
bed, with single or double back 
geared heads.and any style of 
rest, with or without taper at- 
tachment. 

Send for Catalogue. 
FOREIGN AGENTS: 
Chas, Churchill & Co., L’t’d 


London, Eng. 


Schuchardt & Schutte, 


59-61 Spandauerstrasse, 


Standard Upright Drill, 
20 to 50 inch-swing. 


ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 


Berlin, Germany, 











tool building. 


_. BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 


SPECIAL DRILLING MACHINERY 


made for any work possible, 


according to the 


latest and most modern practice of machine 


Send us your Details. 





SEND FOR CIRCULAR. 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 
























Capacity 
= 2 in. diameter, ; 


24 in. long. 
2 BY 24 FLAT TURRET LATHE. 





JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


ALSO BUILDERS OF OTHER 


TURRET WACHINERY. 


PUBLISHERS OF 


RAPID LATHE WORK,” 


BY NEW METHOD, 
(Hartness System.) 


SEND FOR CATALOG. 





Upright Drills. 


Thoroughly made, 
quick to operate, stiff 
and powerful, Great 
capacity. Built for ser- 
vice. Best drill in the 
market for all around 
purposes. All sizes from 
21” to 36” inclusive. For 
sale by leading machine 
tool dealers. 


uv. E. Snyder, 
J Worcester, Mass, 


U. 8. A 


THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, a 
or size. By means ot the 
improved upper guide 
bar, the tool is held 
rigid,insuringa perfect 
ly straight cutthrough 
out thestroke. All chips 
come out clear of the 
working parts of the 


machine. Micrometer 

EX: screw regulates depth 
of cut. Forrapid work 

and exact duplication 

—of same this machine 


2— has no equal. Send for 

~ illustrated catalogue 
needa new rule for RianAson Dimensions of Keys and 
Keyways. 


BAKER BROTHERS, 365 South ErieSt. Toledo, Ohio. 













(a 2" 





WuHat’s THE MATTER 


With our new Cutting-off Machines? 


Write and find out 


Hur-But RoGers MAcu. Co., 


SO. SUDBURY, MASS. 





SEND FOR CATALOCUE. 


ISTER MACHINE SCREW CO. 








Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





MARE YOUR TOOLS WITH A STEEL siaxP. 
XWE QRLD STAMP W¥'s5) 

123 GCHAMPLAIN ST. 
CLEVELAND. OA/O. 

SEND FOR PRICE LIST NO. 







4. 








Mtb bbl Wd bh 
= iz J corrinateicrton® syRAcusE.N.Y 3 fs 
pth biti titi titi 








MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST 

COFFIN & LEIGHTON, SYRACUSE, N. Y. 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL 
Makers of Implements for 
m Standard Measurements. 





Over 


52.300 


in Use. 





Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 


Send for New Pamphlet. 





it f 





DIPLOMAS AWARDED Courses in other trades, 
all including thorough instruction in Mathematics 
and Physies. Send for F faba E circular, stating 
subject you wish to study te 

THE 


Correspondence School of Mechanics 





SCRANTON, PA. 





W.D. FORBES & CO., 
ENCINEERS 
1300 HUDSON STREET. 
HOBOKEN, N. J. 


BINDING POSTS, CONTACT BUTTONS 
AND 
ALL ELECTRICAL MACHINE WORK. 


‘2 BLCCKS FROM THE 14TH ST. FERRY.’ 


FINE MACHINE WORK, 
LICHT FORCINC, 


DRAUCHTINC AND DESICNINC. 





BULLDOZERS. 


Justice Hammers, 

Steam Hammers, 

Drop Hammers, Crank & Friction, 
Eyebolt Machines, 

Hydraulic Tire Setters, 

Taper Rolling Machines. 


WILLIAMS, WHITE & CO., 


MOLINE, ILL. 


MENTION AMERICAN MACHINIST IN WRITING. 











THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills. 














THE my vetIs 
ipe Threading 
LATHES 


ie MACHINERY 






For meee 


Send for 
Cata “t.. tlustrated 





eM) h seaceaate “YS Uapsey 99 


FOOT newer LATHES 


For Electrical 
and Experimen- 
SS tal work. For 
} Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest, Send for catalogue ‘and prices. 


W. F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., LrTo. 
21 Cross ST., Finssury, LONDON, E. C., ENG. 
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MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Oouplings, Etc. 


WM. SELLERS & C0,, Incorporated | 


PHILADELPHIA, PA. 





The TONG & & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 





MULTIPLE PUNCH. 


BOILER, TAXK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 


WAGON WORKS, PLOW SHOPS, &c., &c. 
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Revesssessesoseoooooee. 
YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to Taz Jones Bros. ELECTRIC 
Co., 28-80-82 West Court St., Cincinnati, O. 








DETRICK & HARVEY 
MACHINE 60., 


Manufacturers, 


Baltimore, Md . 







OPEN 
SIDE 
PLANERS. 





CATCH ON NOW. 


You'll never get another chance. 


To any one sending us TEN CENTS 


(stamps or silver), previous to October 1st, we will 


mail one of our STEEL RULES with 


best two inch ends 


HARDENED, Only one rule to the 


same address. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 
MANUFACTURERS OF 


MECHANICS FINE TOOLS. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery 


DETROIT, MICH, 







, AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condense! water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


_¢h| THE BUFFALO STEAM PUMP CO., 
Ae 53)=1 ebehatary N. TONAWANDA, N. Y. 


No. 9 DEY ST., N. Y. CITY. 
Branch Warerooms,} i ake & FRANKLIN STS., CHICAGO, ILLS. 









LOWVILLE IRON WORKS CO., ‘owyte. 


MANUFACTURERS OF 
For Boiler and 
Feeding, other 
Elevator purposes, 
Work, 3 Send for 
Pulp Mills, (a Circular. 











; ~ JEANESVILLE TRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PumpPsS, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc.. Etc. 











>V135 cI TOF ere 





er ENBERTHYA area comm 





BACK VOLUMES OF THE INTRA MACHINIST 


For any of the fourteen 


years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price, unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 per volume (purchaser 


paying freight or express charges). No separate back numbers prior to 
1893 are now carried in stock. Only complete volumes furnished prior to 1893. 


203 Broadway, New York. 











THE = DRAW STROKE TRIMMER, 


An Indispensable oi 
for all ench ood- 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited 


PERKINS & CO., 

q me Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 
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MILLING MACHINES, 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP, 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL 6O., 
MILWAUKEE, WIS. 


CATALOGUE OF OVER 300 
PAGES SENT ON AP- 










te 
THE WORLD. 


and ponons” * 
LINE IN 























motion. 





IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


Schuchardt & Schutte, 59 Spandauerstrasse, 


Berlin. 


Chas. Churchill & Co., 
Finsbury, London. 


Eugen Soller, Basel, Switzerland. 


L’d, 21 Cross Street, 


Send for Circular, 


IMPROVED 15-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 


Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


THE HENDEY MACHINE CoO., 


Buy the best. 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 





Slow Speed, Medium Speed 
and High a a 


Simple, Compound, and Tripls Expansion 
Enginés, High Pressure Boilers, 


})} Complete Steam Power Plants of 
: Highest Attainable Effi- 
ciency, Address 


me Buckeye Engine Co. 
2s: No. 26 Franklin Ave, 
* ‘SALEM, 0. 









RETURN 


STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AUTOMATIC 


| STEAM PUMPS 


4 AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


“ = Renewable Seat and Disc 


VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d & Walnat Streets, 
Philadel phia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
. OR GASOLINE. 


' COMBINED 
“OTTO GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 











— ADJUSTABLE HOLDERS 
INCANDESCENT LAMPS. 


Pocwnite co. WORCESTER, 


2 S> SEND FOR CIRCULARS. 








—— Courses for Special Talal 


The Bromfield-Pearson Technical School, 
f Tufts College, offers exceptional opportu- 
nities to students who wish to pursue a two 
years course in Engineering or who may 
desire to fit for the Engineering Courses of 
the college in one year. For information 
apply to 
GARDNER C, ANTHONY, Dean, 
Tufts College, Mass, 


magne asst"STEAMENGINES 
. I2to 100! Morea meee 


Every Engin Adapted to Heavy, 
tested unde ry : & Continuous Work. 


1 —— SUITABLE 
Tubular & Firebox 
=_ ws x) 
a= on may fox — 


BOILERS 








CHAN DLER ME TAYLOR co. INDIANAPOLIS, IND 


STRANGE, BUT TRUE!! 
Tre New Process Raw Eine Gzans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 









They No 


require 


They are Noiseless 
and Clean. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y..U.S.A. 


EVANS FRICTION CONE CO. 


“= — HANGING AND STANDING 
———"E, CONES 
—) : = MADEIN ALLSIZES. 









Thousands in use trans- 
mitting from 1 to 50H. P. For 
information address, 


No. 85 WATER STREET: 





» i a 
ee 





BOSTON, MASS. 





The 





HOPPES Live-steam Feed-Water Puriter, 


, Guaranteed to Prevent Scale in Boilers, 
ae Using any kind of water. 


Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 


Send for Catalogue D. SPRINGFIELD, OHIO, 





JUST ISSUED. 


““‘USES OF COMPRESSED AIR,” 


By 


ADDISON C. 


RAND. 


134 pages, 94 illustrationsy principally from original photographs and drawings. 
This handy v olume is.the only comprehensive work upon the uses of Compressed Air; it is accurate, 


readably written and beautifully printed upon heavy plate bs aper, 
the publishe rs, the Republic Press, 14 Lafayette Place, N. \ 
Sons, of N. Y.; Damreil, Upbam & Co. (The Old Corner B« 90k Store) , Boston, Mass 


Price, Es a, posene pee. Order of 
The Van Nostrand Co.; . Putnam’s 
+ Re : z Clarke & 


Co., re ine innati, Ohio; The American News Co., and anv book-se ller.. 





J. E. LONERGAN & C0., 





LONERGAN’S SPECIALTIES 


¢ Oi) Cupsforall Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Gheck Valves, Water Relief Valves, etc. 
‘* Clipper” Injectors, and other Steam Appliances. 


CATALOGUE FREE ON APPLICATION. 


211 Race St., Phila., Pa. 








pat STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean an¢ a oy Bte eam 
to Engines, Dry Hous . 

ce Separator as ARAM to engine 

€ ng a spiral 








(EYSTONE ENGINE i MACHINE WORKS 


Fifth and Buttonwood Streets, Philadelphia. 





UNSURPASSED Weighs 42 lbs. and 


drilis from 3% to 
ASA 2 inches diam- 


MOFFET PORTABLE DRILL. 










t 
REAMER. ene! 
—— Runs with Steam 
Will work in any ; —oR— 


position. < _ Compressed Air. 


Manufactured by 


J.G.TIMOLAT, 


89 & 91 5. Fifth Ave., 
NEW YORK. 


Send for Circular, 


NEW PROCESS RAW HIDE CO, | i 








PE WATTS. CAMPBELL 
a RS 
OF IMPROVED 


CORLISS, STEAM ENGINES 


in pork VAI VARIETY 


EN FOR [emecere PANTS — 


Gi & ~«4 COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Sena for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


wr >t N G | N 7 5 


HIIGII SPEED 
hm WESTON ENCINE a or) 
PAINTED POST, N. 
REPRESENTATIVES. 
bz Julian Scholl & Co., 126 Liberty St., N. Y. City. 
2 aeae ery oe chine ory C )., Sera — Pa, 
Hoffman-Ru 2 Lake St., Chi Til, 
H. M. Se ile & Oc Maa & Arch Sts Phila, Pa. 



















eq 





> 





WAY “er 





(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS ‘5 


AND 


COMPLETE POWER PLANTS 














38 Cortlandt Street, New York City. 
—Y 18 South Canal Stree " ve ns ang Ti. 
50 Oliver Street, Bo 
5 518 Arch Street Philade ‘phis. ‘Pa 











ORR & SEMBOWER, 


(INCORPORATED. ) 


VERTICAL, HORIZONTAL, MARINE 


—AaND— 


) HOISTING | ENGINES, 


VERTICAL AND HORIZONTAL BuiLERS., 
“aa WRITE FOR CATALOGUE AND PRICES. 
116 Liberty St., NEW YORK. 





Factory at READING, PA. 





42 S. Clinton St., CHICAGO. 


SS LINK-BELT ENGINGERING C0. 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 











Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 


ONOVE R’ 


HANDSOME CATALOGUE ON 


SON DENSER\W 
THE CONOVER MFG6.CO. 39 Cortianot aa 





















Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 
FORCING FIT. 


ee 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


PATENT INTERNAL CLAMP COUPLING. 
Seewe 





Estimates and Plans fur- 
nished for transmitting 
Power by 


Friction Clutch Couplings. } HOR SONTS- 
STEAM SIRENS, ~VERTICAL 
Sent tees ena SHAFTINC. 


atalogue. 








{7 Dey St., New York. Also for Erecting same, 
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BROWN & SHARPE MFE, CO. 


PROVIDENCE, R. I. 


Orders mC CABLE or TELE GRAM wromptly filled. 










VF 


The machines and tools de- 
scribed in catalogue are usually 
kept in stock, ready for imme- 
diate shipment. 


‘a —— CABLE CODE IN CATALOGUE. 








ENGLAND—BUCK & HICKMAN, 280 ee Se ad, London. E 
GERMANY —SCHUCHART & SCHUT'TE, 59 Sp andauers Strasse , Berlin, C. (Small Tools). 
GERMANY—G . DIECHMANN, Ansba¢ chert str, 5 Berlin, W. 62 
FRANCE —FENWICK FRERES & CO., 21 Rue Martel, Paris 
FRANCE Shes KREUTZBERG BR, 140 Rue de Neuilly Puteaux (Seine). 
CuicaGco, [Lu.—FRED. A. RICH, 23 South Canal St. 


New York City—F. G. KRE TSCHME R, 136 Liberty St., Room 503. 








MACHINE TOOLS. 


LABOR-SAVING IRON AND STEEL- 
WORKING MACHINERY. 


Complete Equipments. 
THE NILES TOOL WORKS co., 


HAMILTON, OHIO. 


Be NEW YORK, CHICAGO, BOSTON, 
Be = CPHILADELPHIA, = PITTSBURGH. 









Prices and henuiientions upon 
application. 


JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured ‘in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out. Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and cricaco. 


BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


€or RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES. 


PLANERS «: 


MANUFACTURED BY 


The G. A. GRAY CO., 


477-483 Sveamor_e St., CINCINNATI, O. 
New Yorn Srore, 121 LIBERTY STREET. 


EBERHARDT’S pls AUTOMATIC SEAR AND RACK sUTTERS 
Patil, CUTS 


GEARS AND RACKS 


LIKE THIS. 

















SPUR-Geared and 


SPIRAL-Geared, 
25 SIZES. 








MOTOR GEARS 
AND ALL LARGE WORK. 


ALL the LARGE PLANTS are 
using our machines. 


BEFORE DECIDING CONSULT 


GOULD & EBERHARDT, 


N. J. R. R. AVE., 
' Green & Bruen Sts., Newark, W. J. 





{UPRIGHT DRILLS, 








THE PRATT & WHITNEY CoO., 


HARTFORD, CONN,, 


Manufacture LA THES of Various Sizes 


AND OF THE FOLLOWING KINDS: 


HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 

HAND WHEEL RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, ETC, 


“PRICE LIST AND DESCRIPTION GIVEN UPON APPLICATION. 


NEW YO?K W‘SREROOMS: WESTERN BRANC 


136-138 LIBERTY ST. 98 WASHINGTON ST., CHICAGO, ILL, 


PROP FORGINGS 


of Iron, Steel, Copper or 
Bronze. Highest Grade of Excellence. 


The Billings & Spencer Co., Harttord, 


Conn. 


OoO= CSS == ow—0 


WARNER & SWASEY, 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


- 8) 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashore! Manufacturing Go. 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


The most Com- 
























































a. 
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| 








SWING. 


plete, Compact, 
cod Reliable In- 
dicator Outfit, for 
indicating high or 
slow speedengines 
now made. This 
instrument re- 
ceived at “ The 
World’s Colum- 
bian Exposition "’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin 
ish, Reliability and 
mama’ Efficiency. Send icr 
Special Pamphlet, 





MANUFACTURER wr 
TO 50 IN. 
on application. 


Lowell, Mass., Ue S. A. 


FROM 17 





GEO. W. FIFIELD 


Cuts, Photographs and Prices furnished 


ENGINE LaTHEs| 








CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN? GORDON J. M. iii eal , 


eli epia eee | WM. B. FRANKLIN, Vice-Presipent. 


— WOOD Ca amare bo ee F. B. ALLEN, Seconp Vicr-PRESIDENT. 
J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


zs. ACME BOLT & RIVET HEADERS, 








_r 
“(= =| ky a” 
















eee DEC. 56, 1883, 
AT. DEC, 4, 1888, 
AUG, 25, 1886, 


Acme Single and Double Automatic 


e¢ 


BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED Pi PRICES 


In order to reduce our stock, we offer 16”, 18’, 21’ and 24’ engine lathes, 16’, 
24" and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a poo 
discount from former prices. 

We also have a few 16’ and 18” second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE ee Torrington, Conn. 


ess ye 








D U.M.CARPENTER 
PAWTUCKET.R. I. 
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